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INTRODUCTION 

In recent years considerable attention has been paid to the 
Aphididae in the United States, and in Europe as well, and a large 
amount of literature is the result. In California, "W. T. Clarke was the 
first to make any systematic studies of these insects and his paper, 
published in 1903, embodies the results of these studies. He listed 
forty-three species, ten of which were described as new. Two or 
three of his new species are known at present, but the remainder are 
unknown. Unfortunately his collection was destroyed in the earth¬ 
quake of April, 1906, so now it is practically impossible to determine 
his new species with any degree of accuracy. Following this, there 
was a period of six years in which there were no publications con¬ 
cerning the Aphididae of California, except some economic bulletins 
from the Experiment Station. In 1909, both E. 0. Essig and W. M. 
Davidson published the results of their earlier studies. Since then 
both have added papers occasionally. During 1912 and shortly before, 
Harold Morrison made an extensive study of the species in the vicinity 
of Stanford University. He has kindly placed a report of his studies 
in the author’s hands, with permission to publish the records in this 
paper. The author has been studying the Californian species con¬ 
tinuously since 1914. 

At present there are about one hundred and eighty species known 
to occur in California. This number will undoubtedly be greatly 
increased as further studies are made, since to date only a compara¬ 
tively small part of the state has been covered by collectors. Very 
extensive collections have been made in Ventura County and in the 
vicinity of Pomona College, Los Angeles County, by Essig. The San 
Francisco Bay region, particularly in the vicinity of the University 
of California and Stanford University, has been carefully surveyed 
for aphids, collections having been made by Clarke, Davidson, Essi^ 
Morrison, Ferris, and the author. Davidson, Clarke, and Essig have 
made a few observations in the Sacramento Valley, particularly in 
Placer and Sacramento counties. The author made a number of 
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observations in the vicinity of Fresno during May and June, 1915, and 
more or less extensive observations and collections during 1916 and 
1917 in San Diego, Riverside, Orange, Los Angeles, and San Bernar¬ 
dino counties. In addition to these, reports come to the College of 
Agriculture occasionally from the State Insectary and the various 
county horticultural commissioners. A summary of the above state¬ 
ments shows that extensive collecting has been done only in the 
territory adjacent to San Francisco Bay, and throughout southern 
California. The whole northern half of the state, the great interior 
valleys of the Sacramento and San Joaquin rivers, and the desert 
sections of the southeastern part of the state are as yet unexplored. 
Undoubtedly many interesting species will be found in these parts. 

The author wishes to express his appreciation of the aid rendered 
by various people during the past three years of study. To Harold 
Morrison of the Federal Board of Horticulture is due especial thanks 
for his assistance during the early part of the author’s study, for his 
collection notes, and for the use of his extensive collections of Stanford 
University vicinity and Indiana; to E. 0. Essig of the University of 
California for his continuous advice and assistance, for the use of 
his large collections of Californian species, and for the reading of 
this manuscript; to W. M. Davidson of the Bureau of Entomology, 
U. S. Department of Agriculture, for his many notes and deter¬ 
minations and for the use of his collection; to A. C. Baker, J. J. 
Davis, C. P. Gillette. A. S. Max.son. E. M. Patch, and H. F. Wilson 
for their many determinations and suggestions; to R. W. Doane of 
Stanford Universi+y for the permission to work over his collection 
of Utah aphids and for permitting his students to use the keys included 
in this paper, thereby finding the weak points in the keys; and finally 
to G. F. Perris of Stanford University for collections and advice. 

In this paper the author has brought together all the present 
records of California Aphididae. He has included keys for the 
determination of the subfamilies, groups, genera, and species, together 
with such illustrations as are necessary for an understanding of the 
keys. The discussion of each species includes a bibliography of the 
California literature (exclusive of the merely economic and popular), 
together with a citation of the -original description and the best 
available description, a list of host plants and localities, and a dis¬ 
cussion of the synonom}", life history, and habits so far as they are 
known. The descriptions of certain species are not readily accessible 
and of others not at all adequate. Such species have been redeseribed 
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by the author in so far as it was possible to obtain specimens. Inci¬ 
dentally it may be stated that the author has personally collected by 
far the larger number of the species recorded in this paper. In other 
cases the fact is noted. A host plant index (appendix 2) is also 
included. 

The system of classification followed is the one most generally 
accepted by American aphidolc^ists at the present time. The keys 
to the species have been formulated by the author, those to the genera 
and higher groups have to a large extent been adapted from other 
workers, particularly Wilson and Essig (Aphidinae), Bomer (Phyl- 
loxerinae), and Tullgreni (Pemphiginae). The papers of Baker, 
Clarke, Davidson, Davis, Essig, Gillette, Oestlund, Patch, Pergande, 
Williams, Wilson, and other American aphidologists have been found 
invaluable. Of the works of the European aphidologists, those of 
Borner, Buckton, Del Guereio, Koch, Mordwilko, Tullgren, and Van 
der Qoot have been in constant use. The classification suggested by 
Van der Goot (“Zur Systematik der Aphiden," in Tijdschrift voor 
Entomologie, vol. 56, p. 1913) has proved interesting, and although 
the author has not felt at liberty to accept it in full, a translation of 
his keys to the groups and genera has been included herewith (appen¬ 
dix 1), which, it is hoped, will be of assistance in the making of 
determinations. 


CLASSIFICATION 

The Aphididae belong to the order Homoptera, being closely 
related to the Psyllidae, or jumping plant lice, the Aleyrodidae, or 
white flies, and the Coccidae, or scale insects. The Aphididae, or 
plant lice, are small, soft-bodied insects, ranging from less than one 
to five or six millimeters in length. Typically there are four forms: 
the apterous and the alate viviparous females, and the sexual forms, 
the oviparous females and the males. There is considerable variation 
from the above in different groups and species, as will be pointed 
out under the discussions of the various species. The alate viviparous 
females are the individuals most commonly taken by the collector and 
the ones that usually show the best characters for determinations. 
In the keys in this paper all characters refer to the alate viviparous 
females (tlie aUites) unless otherwise mentioned. * 
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EXTERNAL ANATOMY 

The body^ consists typically of three divisions, the head, thorax, 
and abdomen. In the apterous forms the mesothorax and metathorax 
are closely fused with the abdomen, while the prothorax and head 
are distinct. In the alatc forms the mesothorax and metathorax are 
fused together and appear as a distinct division, the body appearing 
to consist of four divisions, viz., the head, the prothorax, the meso¬ 
thorax and metathorax, and the abdomen. 

The head bears a pair of compound eyes, usually three ocelli, a 
pair of three to six jointed antennae, and the beak. Of these, the 
antennae show the best characters for determinations, not only of 
species but of higher groups. They are either mount(*d on distinct 
tubercles (Macrosiphini, certain Callipteriiii) or appear to arise from 
the front of the head. They consist of from three to six segments, 
the terminal one of which is usually provided with a projection or 
spur. They are six segmented in the Aphidinae (except Essigella and 
Cerosipha), five- or six-segmented in the Pempliiginae (except in the 
stem mothers of certain genera), and three-segmented in the Phyl- 
loxerinae (except in Ohemiisina, in which the alate forms have five- 
segmented and the sexual forms four-segmented antennae). The 
spur of the terminal segment may be equal to or longer than the 
segment (Aphidinae, in the Macrosiphini it attains its greatest length, 
often being as much as ten times the length of the base) ; it may be 
merely a short thumblike process (Pempliiginae, Laehnini, and cer¬ 
tain Callipterini) • or it may be apparently lacking (Phylloxerinae). 
The two basal segments are always short, and quite regular in all 
species. The remaining segments show the greatest diversity, par¬ 
ticularly in number, size, and shape. Sensoria are always present on 
some of the segments. There is one primary sensoriurn alwaj^s present 
at the distal end of the terminal segment, and when the antennae con¬ 
sist of more than three segments, one also at the distal end of the 
penultimate segment. These sensoria are fairly large and clear (some¬ 
times furnislied with a liair>" fringe) and are more or less circular. 
The accessory sensoria are a group of small indistinct sensoria, which 
number from three to six, and which are located in close proximity 

1 For a fuller discussion of the external characters consult the following 
papers; Vickerey, R. A., A comparative study of the external anatomy of plant 
lice, 12th Kept. Minnesota State Entomologist 1908; Sanhorn, C. E., Kansas 
Aphididae, Kansas Univ. Sci. Bull., vol. 3, 1904; Mordwilko, Alexander, Keys to 
the groups and genera of the Aphididae, Ann. Mus. Zool. Imp. Acad. Sci. St. 
Petersburg, vol. 13, pp. 362-364, 1908. 
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to the primary sensorium on the terminal segment. Secondary sen- 
soria are usually present in the alate forms, but oftentimes absent 
in the apterae of certain species. When present they are always on 
the thiird segment, but in antennae consisting of five or six segments, 
they may be present upon the fourth, fifth, and even sixth segments. 
In the Pemphiginae they are arch-like or half rings, or form complete 
rings about the segments. In the Aphidinae they are circular, oval, 
or transversely linear, but are never rings or half rings. The shape 
and number varj' considerably, and are of specific importance. The 
number may vary from as few as three or four {MyzocaUis maureri 
Swain), to as many as forty to fifty on the third segment, and many 
also on the fourth and fifth {Myzus braggU Gillette). Unfortunately 
these highly important characters were overlooked or not taken into 
consideration by the earlier workers. The beak is four-jointed and 
seems to arise from between the fore legs. It is always present (except 
in the sexes of certain of the Phylloxerinae), but is seldom of specific 
importance (except to distinguish Aphis bakeri Cowen from Aphis 
senrcio Swain, and in certain of the Lachini). It may be very short, 
as in Aphis bakeri Cowen, where it reaches only slightly beyond the 
first coxa, or it may be very long as in Stomaphis, where it is from 
one and one-half to two times as long as the body. In leaf-feeding 
species it is usually short, while in bark-feeding forms it is longer. 
This is naturally necessary, for those that live on thick bark must have 
a longer beak in order to reach through to the plant juices. 

The thorax consists of three divisions, the last two of which are 
usually more or less fused together, and considered as one; the two 
divisions being called, in this paper, the prothorax and the thorax. 
On the lateral margins of the prothorax there is sometimes a pair of 
small tubercles. These are not present in all species, however, and 
they differ considerably in size in the various species. There are 
three pairs of fairly long and slender legs (except in Phylloxerinae. 
where the legs are greatly atrophied, approaching those of the 
Coccinae in size). Typically the legs consist of four joints, the 
coxa, the femora, the tibia, and the tarsus. In some genera the tarsi 
may be atrophied {Atarsos, Masteupoda). The comparative lengths 
of the first and second segment of the tarsi are sometimes of generic 
importance (Lachnini), and the comparative lengths of the hind taiw 
and the cornicles are oftentimes of specific importance (Aphis, Ptero- 
conrma). A small empodial hair is found between the claws in the 
Aphidinae. In the Callipterina it is leaf-shaped or spatula-like. In 
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the Aphidina and Lachnina it is hair-like, usually being as long as the 
claws (except in the Pterocommini, in which it is considerably 
shorter than the claws). The wings are membraneous and hyaline 
(except in certain Calllpterini, Lachnini, and Macrosiphini), and are 
held roof-like over the body when at rest (except MonelUa, Phyllox- 
erinae, Hormaphidina, in which they lie flat on the abdomen). The 
veins of the fore wings are as follows: the costal and subcostal are 
almost parallel with the anterior margin; the radial extends from 
the posterior margin of the stigma to the outer margin of the wing, 
being either curved or straight; the discoidals, three in number, extend 
from the subcostal to the posterior margin of the wing. The outer 
or third discoidal {media, cubitus of some authors) may be simple 
(Hormaphidina, Pemphigina), absent (Phylloxerinae), once-branched 
(Schizoneurina), or twice-branched (Aphidinae, except Toxoptera). 
On the anterior margin of the fore wing is a dusky spot located be¬ 
tween the wing margin and the subcostal veins, and between the 
distal ends of the costal and subcostal veins, known as the stigma or 
Pterostigma. It is usually trapezoidal in shape, and does not extend 
to the tip of the wing (except in Longistigma and Mindarus, in which 
it reaches well beyond the tip of the wing). The hind wings have 
one longitudinal and either one or two transverse veins.* In the 
Pemphiginae and Phylloxerinae dorsal wax glands are sometimes 
present on the thorax, in which case their number, shape, and posi¬ 
tion are of more or less specific importance. 

The abdomen consists of nine more or less similar segments. The 
coloration of the various segments, especially in species in which the 
color is variegated, is sometimes of specific importance. In certain 
species wax glands are present on the abdomen (Phylloxerinae, and 
particularly the stem mothers of Pemphiginae) and may be of use 
in making determinations. In the Aphidinae the presence or absence 
and location of small lateral and dorsal tubercles are often important. 
The anal segment consists of an anal plate and a cauda. The cauda 
may not be separated from the abdomen (Pemphiginae, Lachnina), or 
it may be short and conical (Aphidini), short and globular, being 
constricted in the middle (Callipterina), or it may be long and 
ensiform or sickle-shaped (Macrosiphini). The anal plate is usually 
well rounded, being half-moon-shaped, or it may be emarginate or 
bilobed (Callipterina). On the sixth (or fiftht) segment is a pair 

s For a full discussion of the venation see Patch, Edith M., Homologies of the 
wing veins of the Aphididae, Psyllidae, Aleurodidae, and Coccidae, Ann. Entom. 
Soc. Am., vol. 2, pp. 101-136, June, 1909. 



8 University of California Publications in Entomology ® 

of short tubular processes, the cornicles (honey tubes, nectaries of 
some authors). These are quite valuable characters, both specific and 
generic. In the Phylloxerinae and most of the Pemphiginae they are 
lacking, but in the Aphidinae they are always present, and show a 
great diversity of form. They may be merely pores (certain Callip- 
terini, Cerosvpha cupressi Swain, Lachnus taxifoUa Swain), they may 
be cylindrical, yet quite short (certain Callipterini, Chaitophorini); 
they may be short and cylindrical or conical (Aphidini); they may 
be truncate, cone-shape (Lachnini); they may be clavate and long 
(certain Callipterina, Pterocommini, Macrosiphini); or they may be 
long and cylindrical (particularly in Macrosiphum and Myzus). 

BIOLOGY 

Considerable variety is exhibited in the habits, life history, and 
methods of reproduction, as well as in the structure and body form. 
Reproduction is almost entirely parthenogenetic, although certain 
species at certain times have a sexual reproduction. Fewer species 
have sexual reproduction in California than in colder climates, due 
to the fact that mild weather throughout the winter permits them to 
live over, and hence the eggs are unnecessary. Many species produce 
generation after generation parthenogenetically, and are most abun¬ 
dant in the spring and early summer, but gradually disappear toward 
midsummer, due partially to their predaceous and parasitic enemies, 
and partially, undoubtedly, to the heat of the summer. Other species 
regularly produce sexual forms in the fall, which lay eggs that hatch 
the next spring. The forms hatching from the eggs are wingless 
(except in Callipterini) and usually of a different form from the 
later generations, and are known as the fundatrix or stem mother. 
The fundatrix is always viviparous. Her progeny consists either of 
all apterous or partly apterous and partly alate viviparous females 
(fundatrigenia), which in turn produce other generations of funda- 
trigeniae. The last asexual generation in the fall, which gives birth 
to the sexual forms (sexuales), are known as sexupara, and are usually 
alate. Oftentimes in the second or third and even fourth generation 
there is a definite migration from one species of host plant to another, 
where the aphids live over the summer (virgogenia), the sexupara 
returning to the original species of host in the fall to give biiih to 
the sexuales, which lay their eggs there. Aphis malifoliae Fitch rep¬ 
resents an example of this habit, the winter host being apple, the 
summer plantain. Oftentimes the fall migrants (sexupara) of certain 
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species differ considerably in structure from the spring migrants 
(fuiidatrigenia). This is particularly noticeable in the Pemphiginae. 
Many species are confined throughout the season to one species of host, 
others to one or two or a few species, while still others may live on 
any of a number of hosts {Aphis senecio Swain, Bhopalosiphum per- 
sicae (Sulz.)). All sustenance is derived from the plant juices of 
the various hosts, but each species is usually confined more or less 
definately to feeding on some certain part of the plant. Some live 
entirely upon the leaves, some on the stems of the leaves and small 
twigs, some on the trunks and larger branches, some on the roots, 
some on the flower heads and racemes of the host, and still others 
feed on almost any part of the plant. The greater number of species 
are free living, but certain of the Aphidinae form pseudogalls {Aphis 
pom^i De G(*er, Aphis malifoUae Pitch, Phyllaphis cowt ni (Cockerell)), 
while the Pemphiginae and Chermisina form true galls. Nearly all of 
the P(unphigina spend at l(*ast part of the s(*ason on various species 
of Popuius, the Sehizoneurina on Vhnus, while the Laehnini and 
Chermisina are practically confined to the conifers. The Aphidinae 
are found mostly on deciduous trees and herbaceous ])lants, although 
some live on conifers {Myzaphis ahidinus (Walker), N(ciarosiphon 
morrisoni Swain). 

ECONOMIC CONSIDERATIONS 

From an economic standpoint most of the species are of no 
importance*, although there are many that are well known pests of 
cultivated crops. For example the woolly apple aphis {Eriosoma 
lanigera) is a world-wide pest of considerable importance to the apple. 
The green and the rosy apide aphis {Aphis pomi, A. niaJifolm) do a 
large amount of injury in certain localities, and are extremely difficult 
to control. The rose aphis {Macrosiphnm rosat) is known the world 
over, and although living unprotected and easily killed wdth any of 
the common contact insecticides, it is recognized by everyone who has 
grown roses in the dooryard as an extremely troublesome pest. The 
walnut aphis {Chroniaphis juglandicola), the cabbage aphis {Aphis 
brassicae)^ the green peach aphis or greenhouse aphis {Khopalosiphvm 
persicae) are all well known pests. The common contact insecticides 
are usually efficient for their control. Many species are kept well 
in check by their predaceous and parasitic enemies, the ladybirds, the 
syrphid flies, the lacewings, and the braconids. Of the ladybirds, 
probably the most efficient in California are Coccinella californica 
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Mann., Hippodamia convergens Guerin, and Scymnus nebvlosws Le¬ 
conte. Of the syrphid flies, those consuming the largest number of 
aphids and the most abundant in the state* are CaiaAomba pyrastri 
Osten-Sacken, AUograpia obliqua Say, Syrphus arcmtus Fallen, 8. 
americemus Wied., 8. opinator Will., and Eupoodes volucris Osten- 
Sacken. Chrysopa calif omioa Coq. and 8ympherobius amgustus Banks 
are the most important aphid enemies among the lacewings. Among 
the Braconidae there are two very common species in California, 
Lysiphlebus testaceipcs Cresson and Diaretus rapae Curtiss. Others 
have been reared by the author and will be mentioned later. The 
author wishes to thank Dr. L. O. Howard and Mr. A. B. Gahan of 
the Bureau of Entomology for their kindness in identifying the 
various hymenopterous parasites of aphids sent to them. 


SYNOPSIS 

Family Aphididae Passerini 

Passerini, Gli Aiidi, 1860. 

The family Aphididae Passerini is divided into three subfamilies 
(following Alexander Mordwilko), which are: Aphidinae Buekton, 
Pemphiginae Mordwilko, and Phylloxerinae Dreyfus. Van der Goot 
considers but two subfamilies: Aphidinae v. d. 6. and Ohermisinae 
V. d. G. His subfamily Aphidinae includes both the Aphidinae and 
Pemphiginae of Mordwilko, while his Chermisinae is the same as 
Mordwilko’s Phylloxerinae. Following is a translation of Van der 
Goot's descriptions of the two subfamilies: 

Subfamily Aphidinae v. d. G,: Body very often without distinct groups of 
glands for the secretion of wax. Antennae usually six* or seven-jointed [when 
the terminal process of the sixth segment is longer than the segment he considers 
it as the seventh segment]. Only in a few cases are the apterous forms with 
three-segmented antennae. The primary sensoria usually have a distinct **haar- 
kranz^^ [hairy fringe!]. Cornicles almost always and cauda often present. Fore 
wings with four veins, the cubitus or media I very often divided: hind wings 
usually with two cross-veins. Vivi-oviparous: the sexuales mostly of the usual 
form. 

Subfamily Chcrmmnae v. d. G.; Body almost always with distinct groups of 
glands for the production of wax. Antennae three-segmented, often evidently five- 
segmented. Sensoria always without ^^haarkranz.^^ Cornicles always absent. 
Fore wings with three veins; hind wings with only one small vein. Alway^only 
oviparous: sexuales dwarfish, with or without beak. 

3 Davidson, W. M., Syrphidae in California, Jour. £con. Ent, vol. 9, pp. 454- 
467, 1916. 
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The latter subfamily has been eonsidered by the author as Phyllox- 
erinae Dreyfus; the former as two subfamilies, Aphidinae Buckton 
and Pemphiginae Mordwilko. Mordwilko gives the following char¬ 
acters for these two subfamilies: 

Subfamily Pemphiginae Mordw.: Antenuae of the alate forms five- or six- 
segmented, the third bearing a specifically definite number of transverse or arch- 
like sensoria; short, usually not longer than the head and thorax. The apterous 
parthenogenetic females have four- to six-segmented antennae, but these arc 
sometimes reduced to three or even to two segments. The fore wings of the 
alate forms have four transverse veins, of which the third or cubital vein [third 
discoidal] is either simple or once*branched. The hind wings have one or two 
transverse veins. The cornicles are either entirely absent or very slightly devel¬ 
oped, and in the latter case may not be present in all the forms of one species. 

Subfamily Aphidinae Buckton: Antennae always six-segmented, except in the 
stem mother of some species, and in the genus Sipha Passorini. [This genus is 
not represented in California. In JRgsigella Del Guercio* Ccroetpha Del Guercio, 
and Tnfidaphis Del Guercio, three Californian genera described since the publi¬ 
cation of Mordwilko’s paper, the antennae are but five-segmented. J The last 
antennal segment often ends in a long thread-like filament which may be longer 
than the segment. Antennae 'with a long filament are mostly from half the 
length of the body to longer than the body. The antennal filament is character¬ 
istic only for this subfamily; some genera of the groups Lachnina and Callxpterina 
have a very short filament, and the antennae arc not longer than the head and 
thorax. The sensoria are small and are shaped like dots, circles, or transverse 
holes, but never archlike or half-rings. Segment 3 bears the largest number, 
especially in the alate forms. The cubitus [third discoidal] of the fore wings is 
usually twice-branched although there are some exceptions, as Toxoptera Koch. 
Most species have long cylindrical cornicles which arc often clavate in the middle. 
Sometimes they may be greatly reduced or poorly developed, and, as in Lachnina 
and Calliptcrma, they may be replaced by cupola-shaped elevations. A cauda 
is usually present, being conicle, ensiform, or globular, although in Lachnina it is 
not evident. The sexual forms have beaks, and become quite large. 


Subfamily Aphidinae Buckton 

Buckton, Mono, British Aphides, 1883. 

This subfamily is divided into three groups, following Carl Bdrner 
(Sorauer, Paul, llandbueh der Pflanzenkrankheiten, vol. 3, p. 664, 
1913). Bbrner considers the family Aphididae as a superfamily, and 
divides it into four families; so this subfamily Aphidinae he considers 
a family, and the various groups as subfamilies. Below is a trans¬ 
lation of his key: 

1. Claws with spatula-like or leaf-shaped empodial hairs (fig. 1). Cornicles vari¬ 
ously formed, bare. Pubescence of larvae as in Aphidina, The majority 
of the species live free and monophagous on trees, only seldom on herbaceous 

plants, and never migrate collectively...Group Callipterina 

— Claws with simple empodial hairs (fig. 2), often hard to see. 2 
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2. Antennae with short terminal joint (fig. 3), (except in Pterocommini, but then 
the cauda is not tail-llko). Body ridges with more than six longitudinal 
rows of hairs. Hairy covering mostly thick. Cauda not lengthened taiMike, 
anal plate widely rounded (fig. 5). Wax glands either present or lacking. 
Mostly strongly monophagous forms, at times of remarkable size. Found 

mostly on tree growths and without change of hosts.Group Lachaina 

— Terminal joint of antennae always with a long, slender filamentous projection 
(fig. 4). Body ridges of young larvae at most with only six longitudinal 
rows of hairs, which may be increased after the first molt. Cauda either 
short or lengthened tail-like, anal plate widely rounded (fig. 6). Species 
monophagous or polyphagous, many with a change of host plants. On 
tree or herbaceous growths.Group Aphldlna 


Group Gallipterina Mord 
(Subfamily Gallipterinae Bbrner) 

Mordwilko, Ann. Imperial Acad. Sci., St. Petersb., 1908. 

Burner, in Sorauer, Handbuch der Pflanzenkrankheitcn, vol. 3, p. 664, 1913. 

According to Bdmer this group consists of two tribes, the Phyl- 
laphidini and the Callipterini. He divides the Callipterini into two 
groups, the Callipterini and the Chaitophori. The author has followed 
him to a certain extent, but has given each of the last two groups equal 
rank with the Phyllaphidini, and thus considers this group, Callip- 
terina, as consisting of three tribes. Below is a key to the sann*: 

1, Wax glands with faceted pore fields present. Antennae as in Lachnina 

(fig. 13). Pubescence delicate. Tribe Phyllaphidini 

— Wax glands lacking or without faceted pore fields. Pubescence often very 
remarkable. Terminal joint of the antennae often lengthened into a bristle 
(fig. 30) . 2 

2. Anal plate more or less emarginate or bilobed (fig. 7), except in Euccraphis 


Koch .Tribe Callipterini 

— Anal plate widely truncate or rounded (fig. 8).Tribe Chaitophorini 


Tribe Phillaphidini Bonier 

Bdrner, in Sorauer, Handbuch der Pflanzenkrankheitcn, vol. 3, p. 664, 1913. 

This tribe Phyllaphidini consists of but one genus, Phyllaphis 
Koch, which is represented in California by three species. 

1. (Jenus Phyllaphis Koch 

Koch, Die Pfianzenlfiuse, p. 248, 1857, Type Aphis fagi Linn. H 
Kxy to Califobnu Species 

1, Alate viviparous females unknown. Wing venation of alate males similar to 
that of Eriasoma spp. (fig. 17). Forming pseudogalls on edges of leaves 
or living free in masses of white fiocculence on leaves of Quercus spp. 

auerdeola Baker 
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— Alate viviparouB femaleB common. Venation normal, the third discoidal being 

twice-branched. Not on Querous epp... 2 

2. Antennae short, stout, with oval transverse sensoria (fig. 13). Forming galls 
on Arct09taphyXoB spp. (and Arbutus spp.).coweni (Ckll.) 

— Antennae longer and narrower with circular sensoria (figs. 9, 14-17). Living 

under thick masses of white fioeculence on Fagus spp.fagi (Linn.) 


1. Phyllaphis coweni (Ckll.) 

Figure 13 

Cockerell, Can. Ent., vol. 37, pp. 391-392. 1905. Pemphigus (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 4, pp. 559, 1911. Cryptosiphum tahoense 
n.sp. (desc.), 

Davidson, Jour. Econ. Ent., vol. 5, p. 404, 1912 (list). 

Essig, Pom. Jour. Ent.'Zool., vol. 7, pp. 187-195, 1915 (desc.). 

Mecords,—Arctosiaphylos mamanita; Oakville, Napa County, February, 1913 
(E. L. Brannigan); Mount Diablo, Contra Costa County (Davidson); Jasper 
Bidge, Santa Clara County, October, 1914 (E. A. Cornwell); Pine Hills, San Diego 
County, June, 1916.4 A. pumella, A, tomentosa, Lake Tahoe, August, 1911 
(Davidson); A. glauca, Alpine, Ban Diego County, June, 1916. 

This species is found more or less abundantly throughout the state 
wherever its host plants occur. Essig (1915) states it is found 
throughout the Rocky, Sierra Nevada, and Coast Range mountains, 
being more abundant in the central and northern parts of the state. 
The author has found it to be extremely abundant in the Cuyamaca 
and Laguna mountains in the extreme southern part of the state. 
The insects can be found at any time of the year in the galls on 
manzaiiita although most abundantly in the early fall. Collections 
by the author in June showed that the stem mothers and young vir- 
gogeniae only were present. A few weeks later the alate females were 
abundant, while in August the sexuales begin to appear. However, 
the alate viviparous females have been found in October and in 
February. This species forms galls on the leaves, and flower and 
fruit stalks of its host. Usually there is but one gall to a leaf, 
although sometimes four or five may be found. When first formed 
these galls are eoncolorous with the leaves; but as they become older 
they turn more and more reddish in color, until when mature they are 
a very bright red. 

2. Phyllaphis fagi (Linn.) 

Figures 9 to 12 

Linnaeus, Syst. Nat., vol. 2, p. 735, 1735. Aphis (orig. desc.). 

Davidson, Jour. Econ. Ent,, vol. 3, p. 376, 1910 (list). 

Becords .—Fagus sp., Palo Alto, 1910 (Davidson); Fagus sylvatica, Stanford 
University, April to May, 1915. 

4Becords in which no collector's name is mentioned refer to collections made 
by the author. 
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This species has been taken only in the vicinity of Stanford Uni¬ 
versity, where it infests copper beach {Fagus sylvatica). It may be 
easily recognized by the masses of whitish flocculence on the under 
side of the leaves. Each mass contains one individual, which is 
entirely hidden by it. In looking up the literature of this species 
the author found that there has been no description of it published in 
America, so below is included a brief description of specimens taken 
near Stanford University on April 28 and May 29, 1915. 

Alate viviparous fe^nale .—Prevailing color dark green, covered 
with a whitish floeeiilencc. This floccul(*nce consists of wax threads 
as much as 3 mm. long. Head dusky, with frontal margin black. 
Eyes red. Antennae dusky, except II and basal one-third of III, 
which are pale. Beak pale with apex and joints dusky. Thorax 
dusky green with lobes black. Abdomen dark green with a row of 
black spots on each margin and about seven black transverse dorsal 
bands. Cornicles black. Cauda and anal plate concolorous with 
abdomen with distal margins slightly darker. First and second femora 
pale with apices only dusky; third femora dusky throughout. First 
tibiae pale with apex dusky; second and third dusky throughout. 
Tarsi black. Wings hyaline, stigma gray. 

Head twice as wide as long, furnished with many small wax 
glands. Antennae reaching to the cornicles or to the base of the 
cauda, set on small tubercles (fig. 12). Ill is the longest segment, 
followed by IV, V, and VI. VI spur is merely a thumb-like projec¬ 
tion (fig. 16). The usual primary and accessory sensoria are present 
on V and VI. Secondary sensoria are found only on III (fig, 9). 
These are fairly large, almost circular, and placed in a single row 
along the segment. They number from four to seven, five being the 
average. The beak is short, reaching but slightly beyond the first 
coxae. The wings are normal, with a twice-branched third discoidal. 
The cornicles are merely small pores. The cauda is short and knobbed, 
the anal plate emarginate or bilobed (fig. 11). 

Measurements: Body length 2.0 to 2.4 mm., width 0.8 to 1.04 mm., 
antennae total 1.55 to 2.06 mm., Ill 0,591 to 0.77 mm., IV 0.34 to 0.47 
mm., V 0.27 to 0.39 mm., VI 0.19 to 0.25 mm., cornicles (diameter) 
0.05 mm. 

Apterous viviparous female ,—^Prevailing color under floccut#nce 
pale yellowish greenu Light brown markings as follows: two rows 
of four spots each aeifoss the prothorax, one large spot on each margin 
and one on the donsum of the thorax, four spots on each abdominal 
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segment, two dorsal and two marginal. Antennae pale except VI, 
apical two-thirds of V, and apical one-third of IV. Legs pale with 
light brown spots at joints; tarsi black. Cauda small and conicle, 
cornicles not evident. 

Measurements: Body length 2.9 to 3.0 mm., width 0.96 to 1.2 mm., 
antennae total 1.26 mm.. Ill 0.36 mm., IV 0.32 mm., V 0.204 mm., 
VI 0.205 mm. 


3. Phyllaphis quercicola Baker 

Figures 14 to 20 

Clarke, Can. Ent., vol. 35, p. 248, 1903. Schizoneura guerci (Fitch) (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 374, 1910. 5. guerci (Fitch) (list). 

Davidson, Pom. Jour. But., vol. 3, p. 398, 1911. S. guerci (Fitch) (list). 

Davis, Ent. News, vol. 22, p. 241, 1911. Phyllaphis gueroi (Fitch) (biblig.) 

Davidson, Jour. Econ. Ent., vol. 7, j). 127, 1914. P. guerci (Fitch) (note). 

Gillette, Ent. News, vol. 25, p. 274, 1914. Phyllaphis sp. (list). 

Baker, Ent. News, vol. 27, p. 362, 1910. P. guercicola n.n. for P. querct 
(Fitch) of Davis. 

Eeoords.—Quercus agrifoha; Placer, Contra ('osta, Santa Clara counties 
(Davidson, (’larke); Stanford University, April, 1915; Berkeley, September, 1915; 
Wynola, San Diego County, June, 1916; Charter Oak, Los Angeles County, Novem¬ 
ber, 1916. Quercus lohata, Stanford University (Davidson); Q, wisUeenii, Placer 
County (Davidson); Q, dumosaf San Diego, August, 1915; Quercus sp., Spreckels, 
Monterey County, 1913 (Gillette). 

Tills is a very common species of woolly aphis on the oaks, par¬ 
ticularly the live oak, through southern and central California. 
According to Davidson (1914) the stein mothers occur in pseudogalls 
on the edges of ^he leaves. The second generation lice, when mature, 
leave these galls to live on the upper and lower surfaces of the leaves, 
unprotected except for their woolly covering. The sexes, apterous 
oviparous females and alate males, occur late in the fall. The vivi¬ 
parous generations are all apterous. The writer has observed the 
stem mothers as late as August in San Diego County, while he has 
found the viviparous females on the under side of the leaves as early 
as mid-June in Berkeley. 

The identity of this species has never been definitely established. 
It was thought to be the species described b}^ Fitch (Kept. Ins. N. Y., 
vol. 5, p. 804, 3859) as Eriosonia guerci, but in 1916 Baker pointed 
out the identity of Eriosania guerci Fitch, proving it to be identical 
with a species of Anoecia found on Cornus and formerly considered 
to be A. corrvi Fab. Baker’s decision is that the Quercus-Comus 
species of the eastern United States is Anoecia guerci (Fitch) and 
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is distinct from our western one. In 1911 Davis described a species 
of woolly aphis from oak under the name of Phyllaphis querci (Pitch) 
stating that it is the same one as listed by Davidson. Baker proposes 
the name Phyllaphis quercicola for this species described by Davis. 
Consequently it is so listed in this paper. This species is not a typical 
Phyllaphis, but it fits that genus better than any other so is placed 
there provisionally. The figures (14-20) are from a specimen of alate 
male in the Davidson collection in Stanford University, 


Tribe Callipterini Wilson 

Wilson, Can, Ent., vol. 42, p. 253, 1910. 

The genera included in this tribe differ somewhat as considered by 
various entomologists. Since Wilson has worked out the synonomy 
of the various genera very well he is followed in preference to some 
of the European authors, although there are some points in which 
he is mistaken. For instance, he places Pterooallis Passerini, Callip- 
teroides Mordwilko, Tuherculatus Mordwilko, SubcalUpterus Mord- 
wilko, and Therioaphis Walker as synonyms of MyzocalUs Passerini. 
In regard to this, he states, ^‘In 1894 Mordwilko used A. coryli Goetze 
as the type of his genus Calliptvraides, but as this species.. He 
is mistaken in this, for in the paper referred to, Mordwilko used 
A. coryli Goetze as the type of the genus MyzocalUs Passerini, and in 
1908 he gave as the type of Callipteraides, Callipterns nigritarsus 
Heyden {betulae Koch). If nigritarsus Heyden is a synonym of 
betulae Koch, as Mordwilko indicates, then CalUpteroidcs is a synonym 
of Euceraphis Walker, for C, betulae Koch certainly falls into this 
genus, as described by Wilson himself. The key to the California 
genera below is adapted from Wilson’s key (Can. Ent., vol. 42, pp. 
253-254, 1910). 

Key to Calipornia Genera or Callipterini 

1. Antennal tubercles prominent (fig. 21); antennae always exceedingly long.., 2 
— Antennal tubercles wanting or very small (fig. 22); antennae variable, some¬ 


times shorter than the body. 3 

2. Cornicles very long and large (figs. 23-24). 4 

— Cornicles very short and more or less constricted in the middle. 6 


— Cornicles little more than pores (fig. 25). Wings held horizontal at re||. 

Monellia Oestlund 

3. Cornicles distinct, usually being longer than broad in the middle (fig. 26) 6 

— Cornicles little more than pores, and broader than long (fig, 25). Wings 

held horizontal at rest...MonelUa Oestlund 
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4. Cornicles one-fourth the length of the body or more, swollen in the middle 

(fig. 24)...Drepanoslphum Koch 

— Cornicles large and nearly one-fourth the length of the body, swollen at the 

base and tapering toward the middle (fig. 23) ....Brepanaphls Del Guercio 

5. Inner side of antennal tubercles about one-half the length of the inner side 

of the first antennal joint (fig. 29)..Euceraphls Walker 

— Inner side of antennal tubercles more than one-half the length of the inner 

side of the first antennal segment (figs. 27-28).Calaphis Walsh 

6. Antennae longer than body, except in Callipterinella, with VI spur not much 

shorter than VI base (fig. 31). 7 

— Antennae shorter than the body, with VI spur very short, often being little 

more than a nail-like process (fig. 34). 9 

7. VI spur considerably longer than VI base, being one and one-half to two 

times as long. Anal plate emarginate but not deeply bilobed. 

CalUpteiinella Van dor Goot 

— VI spur about equal to or shorter than VI base. Anal plate deeply bilobed 8 

8. VI spur and VI base subequal (fig. 31). Cornicles twice as long as broad 

in the middle and constricted in the middle (figs. 26, 32). 

Mysocallis Passerini 

— VI spur shorter than VT base (fig. 30). Cornicles much broadened at base 

(fig. 33).EucaUipterus Schouteden 

9. VT spur less than one-half the length of VT base (fig. 34). Cornicles not 

longer than broad at the base, and constricted in the middle (fig. 35), 

Ohromaphis Walker 

— Vr spur at least one-half as long at VI base (figs, 63, 66). Cornicles short, 

about as long as broad and placed on a broad base.Calliptems Koch 


. 2. Gtnius Drepanoslphum Koch 

Koch, Die Pfianzenlause, p. 201, 1855. Type Aphis palantanoides 8chrank. 

4. Drepanoslphum platanoldes (Schrank) 

Figures 21, 24, 36 

Schrank, Fauna Boic., vol. 2, p. 1206, 1801. Aphis (orig, desc.). 

Wilson, Jour. Econ. Ent., vol. 2, p. 349, 1909 (desc. ala. vivi., ala. ovi. 
females). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910 (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 759, 1912 Tlist). 

Records,—Acer macrophyllumf A, negundo; Berkeley, 1915 (Essig); Stan¬ 
ford University, October, 1914, April, 1915; A, pseudoplatanuSy Stanford Univer¬ 
sity, November, 1914 (Morrison); A, saccharum, Berkeley, June, 1915; Platanus 
raccmosuSy Stanford University (Davidson); Acer sp., San Lorenzo, 1908 (Wil¬ 
son). 

This is a very common species in the San Francisco Bay region 
on various species of maples, and on box elder and western sycamore. 
In April the alate and apterous viviparous females are abundant, 
remaining so throughout the summer and early fall. In the later 
fall (October and November) the sexes appear. Just where the eggs 
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are laid the author is unable to say. A curious fact is that the 
oviparous females are alate as well as apterous. The author has never 
seen the alate forms, but Wilson (1908) describes them. 

3. Genus Drepanaphis Del Guereio 

Del Guereio, Bivista di patologia vegetable, vol. 4, pp. 49-53, 1909. Type 
Siphonophora acertfoht Thomas. 

5. Drepanaphis acerifolii (Thomas) 

Figures 23, 37 

Thomas, Illinois Lab. Nat. Hist., Bull. 2, p. 4, 1878. SipJionopliora (orig. 
desc.). 

Clarke, Can. Ent., vol. 35, p. 249, 1903. Drepanosiphum (list). 

Sanborn, Kan. Univ. Sci., Bull. 3, p. 45, 1904. Drcpanosiphum (dcsc. ala.). 

Davidson, Jour. Eeon. Ent., vol. 2, p. 303, 1909. Drepanosiphum (list). 

Davidson, Jour. Eeon. Ent., vol. 3, p. 380, 1910. Macromphum (list). 

Essig, Pom. Jour. Exit., vol. 4, p. 760, 1912 (list). 

Essig, Mon. Bull., Cal. Comm. Hort., vol. 3, p. 85, 1914 (list), 

Essig, Mon. Bull., Cal. Comm. Hort., vol. 3, p. 445, 1914 (list). 

Records,—Acer sp.: Stanford University (Davidson); Sacramento (Essig); 
Hanford, Fresno County (B. V. Sharp); A, maoophyllwn, A, saccharivum, Berke 
ley, July to October, 1915; Eiverside, October, 1916; A, dasycarpum, A, plat 
artoideSf Berkeley, 1915 (Essig); Quercus sp. (live oak), Berkeley (Clarke) (?). 

This is as common a species on maple in the San Francisco Bay 
region as the preceding one. It has also been taken in the Sacramento 
and the San Joaquin valleys, and in southern (California. It is a 
species easily recognized by its dark markings and the dorsal tubercles 
on the first and second abdominal segments. 


4. Genus Calaphis Walsh 

Figure 28 

Walsh, Proc. Ent. Soc. Phila., vol. 1, p. 301, 1863. Type C, betutclln n.sp. 

6. Calaphis betulaecolens (Fitch) 

Figures 27-.38 

Fitch, Cat. Homop. N. Y., p. 66, 1851. Aphis (orig. desc.). 

Clarke, Can. Ent,, vol. 35, p. 249, 1903. CalUptei'us (list). 

Davidson, Jour, Eeon. Ent., vol. 2, p. 301, 1909. Calhpterus (list). 
Davidson, Jour. Eeon. Ent., vol. 3, p. 376, 1910. CallipUrus (list). 

Essig, Pom. Jour. Ent., vol. 3, p. 556, 1911 (syn.). 

Davidson, Jour. Eeon. Ent., vol. 5, p. 404, 1912 (desc. sexes). 

Essig, Pom, Jour. Ent., vol. 4, p. 760, 1912 (list). 

Essig, Mon, Bull,, Cal. Comm. Hort., vol, 3, p. 445, 1914 (list). 

Baker, Proc. Ent. Soc., Washing^n, vol. 18, p. 186, 1916 (desc.). 

Records, — Betula sp., Alameda, Contra Costa, Santa Clara counties (Clarke, 
Davidson, Essig, Morrison, and the author). 
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This is a common species of aphid on birch (Betula spp.) in the 
San Francisco Bay region. In the early part of March the eggs begin 
to hatch. In 1915 at Stanford University eggs began to hatch on 
March 8, the process continuing for several days. A month later 
both alate and apterous females were quite abundant; the alate 
females being undoubtedly the stem mothers, the apterae belonging 
to the second generation. Viviparous generations appeared through¬ 
out the summer. During August the sexes, alate males and apterous 
oviparous females, occurred. In 1914 the sexes and sexupara were* 
noticed on August 28. Egg laying oeeurn'd shortly afterward, the 
eggs being laid in the crotches of the twigs and under the curled 
edges of the bark. Birch is the only recorded host plant. 


5. Genus Euceraphis Walker 
Walker, The Zoologist, p. 2001, 1870. Type Aphis hciulac Koch. 

Key to Caltpornu Species 

1. Body light green; third joint of antennae with about 13-18 sensoria on basal 
one half (fig. 39). . . ... gillettei Dvdn. 

— Body yellow with dark markings on head and thorax, and often with as 
many as eight black transverse stripes on the abdomen (tho number varies 
between none and eight); third antennal segment with 19-25 sensoria 
(fig. 40). . betulae (Koch) 


7. Euceraphis betulae (Koch) 

Figures 29, 40 

Koch, Die Pflanzenlause, p. 217, 1855. CaUiptcrus (orig. desc.). 

Davidson, Jour. Econ. Eut., vol. 5, p. 405, 1913 (desc. ovi. female). 

Davidson, Jour. Econ. Ent., vol. 7, p. 129, 1914 (desc. stem mother). 

Becords.—Betula sp.: Oakland (Davidson); Palo Alto, March to April, 1915. 

Davidson lists this species, describing the stem mother and 
oviparous female from the San Francisco Bay region. The author 
found it in Palo Alto during March and April, 1915, on Befvla alba. 
According to Davidson the stem mothers hatch from the eggs about 
the middle of February, feeding on the stems until the leaves open in 
March. The viviparous generations occur during the summer. He 
took the oviparous females in November. His description of the stem 
mother gives three dusky transverse bands on the abdomen. The 
author has found this to be variable, the number ranging from none 
to eight. 
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8. Euceraphis gillettei Davidson 

Figure 39 

Clarke, Can. Ent., vol. 35, p. 248, 1903. Laohnus alnifoUae Fitch (list). 

Davidson, Jour. Econ. Ent., voL 2, p. 300, 1909. L, alnifoliae Fitch (list). 

Davidson, Jour. Econ. Ent,, vol. 3, p. 375, 1910. L. alnifoliae Fitch (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 773, 1912. Laohnus alnifoliae Fitch 
(list). 

Essig, Pom. Jour. Ent., vol. 4, p. 773,1912. Lahnus alnifoliae Fitch (note). 

Davidson, Jour. Econ. Ent., vol. 8, p. 421, 1915 (orig. desc.). 

Becords. — Alm^s rhombifolia; Berkeley (Clarke), Stanford University, San 
Jose, Walnut Creek (Davidson), Stanford University, March, 1915. 

This species was reported from alder by Clarke and Davidson as 
Lachnus alnifoliae Fitch. Essig, in his Host plant list of California 
Aphididae, lists CaMpterns alnifoliae (Fitch) on Alnus rhombifolia, 
but later states that this citation should be Lachnus alnifoliae Fitch. 
Therefore he referred to this new species of Davidson. The author 
took both apterous and alate viviparous females of this species on 
Alnus rhombifolia, along the banks of the San Francisquito Creek, 
near Stanford University, on March 19, 1915. During the spring it 
was quite common there. 


6. Genus Eucallipterus Schouteden 
Schouteden, Mem. 8oc. Ent. Belg., vol. 12, 1906. Type Aphis tiliae Linn. 
Key to Califoenia Species 

1. Wings hyaline; III pale except at the apex, with 5~7 sensoria on the basal 

one-fifth (fig. 41). flava (Dvdn.) 

2. Wings with veins clouded; III with apical one-fifth and basal one-half dusky, 

and with about 13-15 sensoria on the basal one-half (fig, 42). 

• tUlae (Linn.) 


9. Eucalliptenis flava (Davidson) 

Figure 41 

Davidson, Jour. Econ. Ent., vol. 5, p. 406, 1912. Euceraphis (orig. desc.). 
Davidson, Jour. Econ. Ent., vol. 8, p. 423, 1915 (desc. sexes). 

Beoords,—Alnus rhombifolia; San Jose, Walnut Creek (Davidson), Stanford 
University (Morrison). 

This is an uncommon species in the San Francisco Bay region on 
Alnus rhombifolia, occurring on the under side of the leaves. The 
author has .never collected it, but has specimens from Davidson, taken 
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in April, 1913, near Walnut Creek, Contra Costa County. According 
to Davidson the sexes appear in October, egg laying occurring during 
the first part of November. The eggs an; laid at the axils of the new 
buds and on the twigs or canes. These hatch the following spring, the 
stem mothers being found in the early part of April. 


10. Eucallipterus tiliae (Linn.) 

Figures 7, 30, 33, 42, 50 

Linnaeus, Syst. Nat., vol. 2, p. 734, 1735. Aphis (orig. desc.). 

Davis, Ann. Ent. Soc. Amer., vol. 2, p. 33, 1909. Callipterus (desc., biblio.). 

Davidson, Jour. Econ. Ent., vol. 2, p. 302, 1909. Callipterus (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 372, 1910. Callipterus (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 370, 1910. Callipterus (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 763, 1912 (list). 

Records.—Tilia americanaf Tilia europea; Stanford University (Davidson), 
Berkeley, August, 1914 (Essigj ; Stanford University, April to May, 1915; Berke¬ 
ley, June, 1915. 

In the San Francisco regioti this very pretty aphid is (juite 
common on basswood or linden. The autlior has taken it throughout 
April, May, and June. Essig found it abundantly in August. It is 
very easily recognized when found at rest on the under side of the 
leaves of its host by the two black lines extending from the front of 
the head along the margins of the thorax and joining with the costal 
margins of the wings. It so appears that these lines are continuous 
from the front to the tip of the wings. 


7. Genus Myzocallis Passeriiii 

Passerini, Gli Afidi, p. 28, 1860. Type Aphis coryli Goetze. 

Key to California 8pecies 

1. Wings hyaline . 6 

— Wings not hyaline, with portions shaded (fig. 262). 2 

2. Costal cell of wings hyaline (figs. 266, 267). 3 

— Costal cell of forewings dusky or shaded (tigs. 263, 264). 5 

3. First discoidal vein dusky, otherwise the wing is hyaline. VI with spur shorter 

than base. Apical one-half of III dusky (fig. 47). Cornicles pale. Found 
on Alnus spp. alnlfoliae (Fitch) 

— Wings not as above (figs. 266, 267). VI with spur either equal to or longer 

than base. Ill with less than apical one-half dusky. 4 

4. Cornicles pale. Abdomen without dusky dorsal markings. On Quercus spp. 

maureri Swain 

— Cornicles dusky (fig. 62). Abdomen with dusky dorsal markings. On Casta- 

nea spp. and Quercus spp. davidsonl Swain 
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5. Oomiclea palo. Wings with greater portion cloudy (fig. 262). Antennae with 

only tips of III to VI dusky. On Queroua spp...discolor (Monell) 

— Cornicles pale with apex dusky. Wings with dusky band along costal margin 

(fig. 263). Antennae with tips of III and IV, apical one-half of and 
all of VI and spur dusky. On Quercus spp.boUus (Walsh) 

6. Abdomen with four spine-like tubercles on the dorsum of the first segment. 

VI with base and spur subequal, III being considerably longer than both. 
Cornicles pale^ small, and inconspicuous. On Ulmua spp. 

nlmifOlii (Monell) 

— Abdomen without tubercles as above. 7 

7. Ill shorter than VI (base and spur). On Quercus spp.punctatus (Monell) 

— Ill not shorter than VI (base and spur). 8 

8. VI with spur about twice as long as base (fig. 44). Cornicles pale. On 

Corylus spp.coryli (Goetze) 

— VI with spur at most only slightly longer than base.—9 

9. Ill with apex only dusky (figs. 57, 58). Cauda pale. 10 

— Ill dusky throughout (fig. 268) or with apex and a band near the base dusky 

(fig. 48). Cauda dusky. 11 

10. Cornicles pale. Antennae longer than body, Bensoria on III (two or three 

in number) small and located close to the base of the segment (fig. 57). On 
Pasania spp.pasanlae Dvdn. 

— Cornicdes dusky, at least apical one-half. Antennae not longer than the body. 

Sensoria on III (five or more in number) fairly large and on basal two- 
thirds of segment (fig. 58). On Quercus spp.quercus (Kalt.) 

11. Abdomen with dusky dorsal markings. Ill dusky throughout (fig. 268). On 

Arundo spp.arundinarlae Essig 

— Abdomen without dusky dorsal markings. Ill with apex and band near base 

dusky (fig. 48). On Arundo spp.arundicolens (Clarke) 

11. Myzocallis alnifoliae (Fitch) 

Figure 47 

Fitch, Cat. Homop. N. Y., p. 67, 1851, Lachnus (orig. desc.). 

Essig, Pom. Jour. Ent., vol. 4, p. 764 (762), 1912. M, alni (Fabr.) (desc. 
viviparae). 

Baker, Jour. Econ. Ent., vol. 10, p. 421, 1917 (note). 

Records,—Ahius rhombifolia; Santa Paula (Essig). 

Only once has this species been taken in California, by Essig in 
August, 1911, near Santa Paula, Ventura County. At that time it 
was very abundant on the under side of the leaves, causing a large 
amount of sooty mold. 

12. Myzocallis arundicolens (Clarke) 

Figures 22, 48, 51, 52 

Clarke, Can. Ent., vol. 35, p. 249, 1903, CalUpterus (orig. desc.). ^ 
Davidson, Jour. Econ. Ent., vol. 2, p. 301, 1909. CalUpterus (list). 
Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910. CalUpterus (list), 

Essig, Pom. Jour. Ent., vol. 4, p. 762, 1912 (list, in part). 

Essig, ITniv. Calif. Publ. Entom., vol. 1, p. 305, 1917 (desc.). 
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Eeoordtt, —Bamboo, Berkeley (Clarke, Essig); Arundvnaria japomca, Berkeley, 
June, 1915, 

In the San Francisco Bay region and in the Sacramento Valley 
this species is often found infesting the upper and lower surfaces of 
the leaves of various bamboos, particularly species of Arundimrid, 
Bambusd^ and Phyllostachys, and the giant reed {Arundo d<max). 
Reports list* it from Alameda, Sacramento, San Francisco, and Santa 
Clara counties. The species described by Davidson (1914) as EucaU 
liptcrus anmdicoUm (Clarke) and reported from southern California 
by Essig (1912) proves to be distinct, and was described by Essig 
(1917) as arundimricc. The following brief description is from 
a collection made by the author on June 9, 1915, from Arundimria 
japonica on the campus of the University of California in Berkeley. 

Alatf viviparous female, —(Second generation?) Prevailing 
color, pale yellow. Head twice as wide as long, pale yellow, with 
prominent red eyes. Antennal tubercles absent. Antennae longer 
than body; formula III, IV, V, VI spur, VI base, I, II. Segments all 
pale except the margins of I and 11, the apices of III, IV, V, and a 
band about one-sixth the length of III a short distance from the base 
of HI (fig. 48), which are black, and VI which is slightly dusky. 
There are five or six transverse secondary sensoria on III, located in 
the dark band. The usual primary sensoria are present on V and VI, 
and the usual accessor sensoria on VI. Beak pale and short, reaching 
only to the middle of the first coxae. Thorax and abdomen nonnal, 
pale yellow, without tubercles or dusky markings. Cornicles (fig. 51) 
pale, short, broader at base than at apex. Cauda short, constricted 
in the middle, with distal end black. Anal plate (fig. 52) pale, deeply 
bilobed. Wings normal, hyaline, with the first and second discoidal 
veins and the base of the stigmal vein darker than the others. There 
is a perceptible shading at the tip of each vein. 

Measurements: Body length 1.326 to 2.023 mm. (av. 1.644 mm.), 
width of thorax 0.51 to 0.68 mm. (av. 0.612 mm.), antennae total 
2.839 to 3.077 mm. (av. 2.9299 mm.). Ill 0.8925 to 0.986 mm. (av. 
0.9324 mm.), IV 0.578 to 0.663 mm. (av. 0.6423 mm.), V 0.527 to 
0.561 mm. (av. 0.5403 mm.), VI base 0.306 to 0.323 mm. (av. 0.3103 
mm.), VI spur 0.34 to 0.425 mm. (av. 0.3691 mm.), cornicle 0.595 to 
0.765 mm. (av. 0.7002 mm.), cauda 0.153 mm., wing length 2.25 to 
3,96 mm, (av, 2.9097 mm,), width 1.02 to 1.122 mm. (av. 1.071 mm.), 
expansion 6.341 to 6.97 mm. (av. 6.6555 mm.). 
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13. Myzocallis arundinariae Essig 

Figure 268 

Essig, Pom. Jour. Ent., vol. 4, p. 762, 1912. Jf. arundioolens (Clarke) (in 
part). 

Davidson, Jour. Econ. Ent., vol. 7, p. 129, 1914. Euoallipterus arundi- 
colens (Clarke) (desc. viviparae). 

Essig, Univ. Calif. Publ. Entom., vol. 1, pp, 302-305, 1917 (orig. desc.). 

Beoords,—Arundo sp., San Francisco Bay region (Davidson); Arundi/naria 
japonica, Santa Barbara (Essig); Eiverside, January to May, 1917 j Arundo 
doTuix, San Diego, April to Juno, 1916. 

This is the commonest bamboo-infesting species in southern Cali¬ 
fornia and parts of central California. For some time it was con¬ 
sidered as M. arundioolens (Clarke) but this past year Essig pointed 
out the differences, describing it as a new species. 


14. Myzocallis bellus (Walsh) 

Figures 45, 46 

Walsh, Proc. Ent. Soc. Phila., vol. 1, p. 299, 1862. Aphis (orig. desc.). 

Essig, Pom. Jour. Ent. Zool., vol. 7, pp. 195-200, 1915. CaUipicrus (desc.). 

Mccords,—Qucrcus agrifolia, Alhambra, Los Angeles County (Essig); Ventura 
(Essig). 

Two collections have been made of this species in California, both 
in southeni California, in January, 1912, in Alhambra, and in May, 
1913, in Ventura. Both of these consisted only of the alate females 
(stem mothers), and were described by Essig. 


15. Myzocallis davidsoni Swain 

Figures 60, 61, 62, 267 

Clarke, Can. Ent., vol. 35, p. 249, 1903. Callipterus castaneae Fitch (list). 
Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910. Callipterus castaneae 
(Buckton) (list), 

Davidson, Jour. Econ. Ent., vol. 5, p. 405, 1912. Calaphis castaneae (Buck- 
ton) (desc. sexuales). 

Essig, Pom. Jour. Ent., vol. 4, p. 760, 1912. Calaphis castaneae (Fitch) 
(list). 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 1, 1918 (orig, desc.). 

Eecords.—Castanea sp., Berkeley (Clarke, Essig, Swain), Stanford UiJkergity 
(Davidson, Swain), San Jose (Davidson ); Querous pedunoulata, Berkeley (Swain, 
Essig). 

This species was first reported in California by Clarke as Callip¬ 
terus castaneae Fitch and later by Davidson as Callipterus castwneae 
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Buckton. Recently the author described the species from specimens 
taken in Berkeley on chestnut and oak. It cannot be the CalUpterus 
casianeae of Fitch, because the latter is really a Calaphis. It may be 
the same species that Buckton had when describing his CalUpterus 
casianeae, in which case his name would be dropped as Fitch ^s species 
has priority, and is replaced by the author’s name, M. davidsani. It 
is more or less common throughout the San Francisco Bay region on 
chestnuts, and in one case on two specimens of Qucrcus peduncvlata 
in Berkeley. The stem mothers appear during the late spring, in 
April and May. Viviparous generations are produced throughout the 
summer, the sexiiales occurring in October and November. 


16. Myzocallis coryli (Ooetzo) 

Fifjuros 43, 44, 53, 54 

Goetze, Ent. Beitrage, vol. 2, p. 311, 1778. Aphis (orig desc.;. 

Clarke, Can. Ent., vol. 35, p. 249, 1903. CalUpterus (list). 

Davis, Jour. Eeon. Ent., vol. 3, p. 417, 1910. CalUpterus (dese.). 

Essig, Pom. Jour, Ent., vol. 4, p. 702, 1912 (list). 

Records,—Corylus sp., Berkeley (Clarke); Coiylus rostrata, San Francisco Bay 
region (Davidson); C. rostiata var. caUfornica, C. maxima, Berkeley, August, 
1914, June to July, 1915. 

Ill the San Francisco Hay region this specie's is quite common on 
alder. During the seasons of 1914 and 1915 the author observed it 
to be very abundant on sp(‘ci(*s of alder on th(' University of California 
campus. He has never found it in the south, liowever. 


17 MyzocaUis discolor (Monell) 

Figures 262, 263 

Monell, U, R. Geol. Geog. Surv., Bull. 5, p. 30, 1879. CalUpterus (orig. 
tlesc.). 

Williams, Univ. Neb. Studies, vol. 10, p. 115, 1910. CalUpterus (desc.). 

Record.—Quercus macrocaipa, Sacramento, October, 1916 (Davidson). 

The author received specimens of this species from Davidson, 
which were found in October, 1916, on Quercus macrocarpa in Sacra¬ 
mento. The determination was made by Davis. Below are a few 
descriptive notes to supplement Williams^ description listed above. 

Alate viviparous female. —Antennae about as long as body, III 
the longest segment, followed by IV, VI, and V. VI spur is slightly 
longer than the base. The antennae are rather slender as compared 
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with other species of this genus. Primary sensoria are present on 
V and Yl as usual, and accessory sensoria on VI. There are about 
seven secondary sensoria on III (fig. 262), which are more or less oval 
to circular, and located on the basal two-thirds of the segment. The 
cornicles, cauda, and anal plate are typical of the genus. 

Measurements: Body length 1.28 to 1.37 mm., antenna total 1.41 
mm., Ill 0.459 mm., IV 0.306 mm., V 0.264 mm., VI 0.289 mm. (base 
0,119 mm., spur 0,17 mm.), cornicles 0.68 mm., wing length 2.074 to 
2.414 mm., width 0.68 to 0.833 mm. The two dusky transverse bands 
across the fore wings (fig. 263) constitute the most distinguishing 
character. The branching of the third discoidal is quite variable. 

18. Mysooallis punctatus (Monell) 

Monell, U. 8, Geol. Geog. Surv., Bull. 6, p. 31, 1879. Callipterug (orig. 
desc.). 

Clarke, Can. But., vol, 36, p. 249, 1903. Callipterus hyalinus Monell (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 762, 1912. If. hyaltntut (Monell) (list). 

Beoord.—Quercus imhrioata, Berkeley (Clarke). 

This is a doubtful species, reported only by Clarke from Quercus 
imiricala in Berkeley. It is the author’s opinion that this is the same 
species listed by Davidson as M, quercus (Kalt.). 

19. Myzocallis maureri Swain 

Figures 55, 56, 266 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 4, 1918 (orig. desc.). 

Becords,—Quercus agrifoUGf Berkeley (Swain); Quercus kelloggii, Julian, San 
Diego County (Swain). 

This species has been taken in Berkeley and in the Cuyamaea 
Mountains of San Diego County by the author. Essig has also taken 
it in Berkeley. It is never abundant, but the author has observed it 
several times and in several places in the localities mentioned. 

20. Myzocallis pasaniae Dvdn. 

Figure 67 

Davidson, Jour. Eeon. Ent., vol. 8, p. 424, 1915 (orig. desc.). 

Beoords,—Pasania dcnsiflora, Stevens Creek Canyon, Santa Clara #ounty 
(Davidson), Berkeley, February, 1916 (Essig). 

This is a species found occasionally or^^ tanbark oak in the San 
Francisco Bay region. The author has never taken it but has speci- 
mena from Davidson and Essig. 
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21. Mjrzocallig quercus (Kalt.) 

Figures 31, 32, 58 

Kaltenbaeh, Mouog. d. PflanzenlSluse, p. 98, 1843. Aphis (orig. desc.). 

Davidson, Jour. Scon. Ent., vol. 2, p. 302, 1909. Callipterus (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910. Callipterus (list). 

Davidson, Pom. Jour. Ent., vol. 3, p. 399, 1911. CaXlipterus (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 762, 1912 (list). 

Davidson, Jour. Econ. Ent., voL 7, p. 130, 1914 (desc.). 

Meoords,—Quercus agrifolia; Stanford University, San Jose, Penryn, Placer 
County (Davidson); Q, lohata, Santa Clara County (Davidson); Berkeley, 1915 
(Essig); 0. pedunculata, Berkeley, August, 1914; Q, douglasH, Stanford Univer¬ 
sity, November, 1910, April, 1911 (Morrison); Q. rohur, Oakland (Davidson). 

This is a variable species more or less common in the San Fran¬ 
cisco Bay region and in the Sacramento Valley on various species of 
oaks. When he first reported it Davidson was doubtful of its identity. 
Later, however, it was identified by Peter Van der Qoot® as this 
species. 


22. Myzocallis ulmifolii (Monell) 

Figure 59 

Monell, U. S. Geol. Geog. Surv., Bull. 5, p. 29, 3879. Callipterus (orig. 
desc.). 

Davidson, Jour. Econ. Ent., vol. 2, p. 301, 1909. Callipterus (list). 
Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910. Callipterus (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 762, 3912 (list). 

Eecords.—Vlmus sp., Stanford University (Davidson), Ulmus americana^ Wal¬ 
nut Creek, October, 1913 (Davidson). 

Davidson reports this as common on elms in the San Francisco 
Bay region. Howevi'r, the author has never collected it. The follow¬ 
ing brief descriptive notes are from an alate viviparous female, taken 
in Walnut Creek by Davidson. The most distinguishing character is 
the presence of a pair of small but prominent tubercles on the mid¬ 
dorsum of the first and second abdominal segments. The usual 
primary and accessory sensoria are present on V and VI. Secondary 
sensoria (fig. 59) are present on the basal one-half to two-thirds of 
III. These are transversely linear or oval, and number about six. 
The cornicles are very short, being fully as broad at the apex as long. 
Cauda and anal plate normal. Wings normal, radial vein indistinct, 
first discoidal curving toward base of wing. Body length 1.836 mm., 

width of thorax 0,578 mm., antennae total 1.309 to 1.326 mm., Ill 

-■■ ■ . _ • 

«la 1917 George Shiuji (Ent, News, vol. 27, February, 1917) described three 
species, 3f. essiggi a.sp., Jf. woodworthi n.sp., and M. hyalinus (Monell), all of 
which are undoubtedly but varieties of this species, M, quercus (Kalt.). 
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0.442 mm., IV 0.255 to 0.272 mm., V 0.221 to 0.2465 mm., VI 0.265 mm. 
(base 0.136 mm., spur 0.119 mm.), cornicles height 0.034 mm., diam¬ 
eter at apex 0.034 ram., wing length 1.581 to 1.768 mm., width 0.663 
to 0.68 mm., expansion 3.825 mm. 

8. Genus Chromaphis Walker 

Walker, The Zoologist, p, 2001, 1870. Tj^je Lachnus juglandicola Kalt. 

23. Chromaphis juglandicola (Kalt.) 

Figures 34, 35 

Kaltenbach, Monog. d. Pflanzenlause, p. 151, 1843. Lachnia (orig. desc.). 

Essig, Pom. Jour. Eot, vol. 1, p. 51, 1909. Callipterm (desc. vivi.). 

Essig, Pom. Jour. Ent., vol. 4, p. 763, 1912 (list). 

Bayidsou, U. S. Dept. Agr., Bull, 100, pp. 2-19, 1914 (desc. all forms). 

Mecords.—Juglans regia; San Francisco Bay region, southern California. 

This walnut aphis is the most abundant and injurious of the 
species attacking walnut in California. It is more or less abundant 
throughout the San Francisco Bay region, while in southern Cali¬ 
fornia during certain seasons it is an important pest. Davidson 
(1914) has described all the forms and studied the life history care¬ 
fully, so but little comment is necessary. In 1915 the author 
observed the young stem mothers on March 22 in Sunnyvale, Santa 
Clara County. Three weeks later the second generation was well 
advanced. From the first of May on, in 1916, the viviparae were 
abundant on walnuts throughout San Diego County, from nursery 
stock in San Diego to a few cultivated trees at Santa Ysabel (altitude 
3000 feet). From the middle of October until well into December, 
1916, the sexuales were found throughout Los Angeles and Riverside 
counties. 

9. Genus CaUipterus Koch 

Koch, Die Paanzenlause, p. 208, 1855. Type Aphis juglandis Kalt. 

The two members of this genus in California have been considered 
heretofore as species of Monellia Oestlund (genus 10), but according 
to Davis^ they can not be so considered for in ManeUia the wings are 
laid flat on the abdomen when at rest. This is found only in MoneUia 
caryella (Fitch). Incidentally it may be remarked that the ^ecies 
known by that name in California does not have that habit, so 
should really be placed in this genus, Callipterus Koch. However, as 
it is identical with eastern specimens, exceptrtor this habit, the author 

0 Essig, E. O., Beneficial and Injurious Insects of California, Mon. Bull. Cal. 
Comm. Hort., vol. 4, p. 83, 1915. 
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has thought best to retain it in MoneUis, at least for the time being. 

Key to California Species 

1. VI spur about equal to or slightly longer than VI base. Tibiae mostly pale. 

caryae Monell 

— VI spur shorter than VI base. Tibiae entirely dark. Considerably larger than 

preceding species. .califomicus (Essig) 

24. Oalliptenis califomicus (Essig) 

Figures 63, 64 

Essig, Pom. Jour. Ent., vol. 4, p. 767, 1912. MonelUa (orig. desc.). 

Davidson, U. S. Dept. Agr., Bull. 100, p. 34, 1914. Monellia (list, key to 
walnut aphids). 

Records,—Juglans calif arnica (California black walnut); Santa Paula. 

In 1912 Essig described this species from specimens taken near 
Santa Paula in July, 1911. No other definite collections are known 
to the writer, although Essig reports it as more or less abundant on 
the California black walnut throughout the southern part of the state. 
Davidson has not found it in the San Francisco Bay region, nor has 
the author ever observed it, (‘ither in the bay region or in southern 
California. 

25. Callipterus caryae Monell 

Figures 65, 66 

Monell, U. 8. Geol. Gcog. Surv., Bull. 5, p. 31, 1879 (orig. dose.). 

Clarke, Can. Ent., vol. 35, p. 249, 1903 (list). 

Davidson, Jour. Econ. Ent., vol. 2, p. 301, 1909 (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910 (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 764, 1912. Monellia (list). 

Davidson, U. S. Dept. Agr., Bull. 100, pp. 19-26, 1914. Monellia (desc. 
all forms). 

Records,—Juglans regia^ J, califomi-ca; Berkeley, Stanford University, San 
Jose, San Francisco Bay region. 

This species is more or less common in the San Francisco Bay 
region on walnuts. Davidson has described all the forms and noted 
its life histor>\ The author has not taken the species. 

10. Genus Monellia Oestlund 

Oestlund, Minn. Gcol. Nat. Hist. Surv., Bull. 4, p. 44, 1887. Type Aphis 
oaryella Fitch. 

This genus, as described by Oestlund, differs from Callipterus par¬ 
ticularly in the position of the wings when the insects are at rest. In 
Callipterus they are held, roof-like over the body as is usual in aphids, 
but in Monellia they are laid flat on the abdomen. It includes but 
the one species, M, oaryella (Fitch). 
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26. Honellia carydla (Fitch) 

Figures 25, 67, 68 

Fitch, Insects N. Y., voL 1, p. 163, 1855. ApUa (orig. deac. apt. vivi.). 

Fitch, Ins. N. Y., vol. P* 4^6, 1856. CalUpterua (first desc. ala. vivi.). 

Davidson, Jour. Econ. Ent., vol. 7, p. 132, 1914 (list). 

Davidson, U. 8. Dept. Agr., Bull. 100,. pp. 26-34, 1914 (deac. all forms). 

Becords*—Juglans califomioa, J. Nigra, J. regia; San Jose, Walnut Creek 
(Davidson); Stanford University, May to June, 1915. 

A more or less common species on both the native black walnut, 
and the cultivated walnut in the San Francisco Bay region. This 
species, while very similar to the preceding species, is probably the 
more common of the two. The following table of differences is taken 
from Davidson 


Form 

Alate viviparous female 


Pupa of viviparous 
female 

Oviparous female 


Callipterus caryac Moncll 

Antennal joint III very 
slightly thickened bas- 
ally. 

Sensor i a on antennal 
joint III occupying 
basal half or two- 
thirds. 

Antennal joint VI and 
its spur or filament 
subequal, or VI less 
than spur. 

Dusky knee spots often 
present. 

Four longitudinal rows 
of capitate spines. 

Smaller than viviparous 
female. 

Four longitudinal rows 
of cipitate spines. 


Monellia caryella (Fitch) 

Antennal joint III quite 
noticeably thickened 
for its basal half. 

Sonsoria on antennal 
joint III occupying 
basal third. 

Antennal joint VI one- 
third as long again as 
its spur or filament. 

Dusky knee spots absent. 

Six longitudinal rows of 
capitate spines. 

Larger than viviparous 
female. 

Six longitudinal rows of 
capitate spines. 


This species is distinct from the preceding and according to Mor¬ 
rison, who has examined eastern species, is structurally ic^entical 
except in the matter of the wings. He writes as follows; 


7 Davidson, W. M., Walnut aphides in California, U. S. Dept. Agr., Bull. 100, 
p. 28,1914/ 
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I made a very careful study of specimens from California, sent me by David¬ 
son, and of specimens collected both in Indiana and New York (type locality). 
I was unable to find any structural differences that would definitely separate the 
two lots of specimens, with the exception of the position of the wings. These are 
laid fiat when at rest in the eastern specimens, but are not so in the Californian 
specimens, according to Davidson. In spite of this apparent agreement, I feel 
that the two must be distinct. 

If this is the case, that the wings are not laid flat at rest, this 
species must belong to the genus Ccllipterus, and therefore cannot be 
Monellia caryella (Fitch). However, the author has not*had an 
opportunity to study this carefully, so loaves it as it is, calling this 
California species Monellia caryella (Fitch). 

Because of the fact that all the species of aphids on walnut are 
so closely related, and so very similar in structure, a key to separate 
them, one from another, is given here. This key is adapted from 
Davidson.® 

1. CorniclcB quite evident, about as long as wide. 

Chromaphis Juglaadicola (Kalt.) 

— Cornicles barely perceptible, considerably wider than long. 2 

2. Tibiae of alate viviparae entirely dusky.Calliptenis caUfomlcus (Essig) 

— Tibiae of alate viviparae mostly pale. 3 

3. VI spur longer than VI base. Oviparous females with four longitudinal rows 

of capitate hairs.OaUipterus caryae Monell 

— VI spur shorter than VI base. Oviparous females with six longitudinal rows 

of capitate hairs.Monellia caryella (Fitch) 


11. Genus Callipterinella Van der Goot 

Van der ^oot, Zur Systematic der Aphiden, 1913. Type Aphis {Callipterus) 
hetularius Kaltenbach. 

27. Oallipterinella annulata (Koch) 

Koch, Die Pflanzenlause, p. 1855. Chaitophorus (orig. desc.). 

Gillette, Jour. Econ. Ent., vol. 3, p, 367, 1910, Chaitophorus hetulae (Buck- 
ton) (list). 

Davidson, Jour. Econ. Ent., vol. 10, p. 292, 1917 (desc.). 

Seoords,—Betula alba; Oakland, Walnut Creek (Davidson). 

This species has been reported by Davidson as infesting the leaves 
and shoots of the white birch in the San Francisco Bay region. It is 
unknown to the author. 

8 Ibid., p. 85. 
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Tribe Chaitophorini Wilson (Lachnidea Mordw. and 
Chaitopheri Mordw.) 

Wilson, Can. Ent, yoL 42, pp. 885-387, 1910. 

This tribe as considered by Wilson contains the following genera: 
ArctapKi^, Chaitophorus, Symydobi/us, Thomasia, and Sipka, The 
author has followed Wilson’s classification, having added, however, 
two genera described later by Essig; viz., Micrella and Fullawaya, 
Essig’s genus Eichochaitophorus is a synonym of Arctapkis Walker 
(see discussion under no. 27). Mordwilko’s groups Lachnoidea and 
Chaitophori are both included in this one tribe. In the former, Mord- 
wilko includes Symydohius and Pterochlorus, and in the latter, 
Cladobius, Melanoxanthus, and Chaitophorus. Both Cladobius and 
Melanoxanihus are included in this paper in the tribe Pterocommini, 
being synonyms of the genus Pterocomvm Buckton. Following is a 
description of the tribe Chaitophorini as given by Wilson {op. cit.) : 

Antennae, except in Sipha, always six-segmented; in SiplM there are but five. 
Length variable; antennal tubercles wanting; antennae, legs, and body covered 
with hair-like bristles. Fore wings with two oblique veins and cubitus always 
twice forked; hind pair with two cross veins. Nectaries (cornicles) variable in 
length and size, but never longer than one-tenth the length of the body. The 
genera in this tribe are somewhat similar to those in the tribe Callipterini, but 
are easily distinguished by the shorter and heavier antennae and legs, as well as 
by the finer and more hair-like bristles. 

The following key to the Californian genera has been adapted from 
Wilson and Essig; 

1. Spur of sixth antennal segment at least three times as long as the segment 2 

— Spur not three times as long as the segment. Cauda broadly rounded and 

without knobbed tip. 4 

2. Spur more than five times as long as the segment; cornicles longer than the 

base of the sixth segment...Chaitophorus Koch 

— Spur of sixth segment not more than five times as long as the segment; corn¬ 

icles not longer than the base of the sixth segment. 3 

3. Cauda a knob on a quadrangular base (fig. 69). Spur about five times as 

long as sixth segment..Arotaphls Walker 

— Cauda tapering to a blunt tip which is usually straight across, not being 

rounded or constricted at the base (fig. 70). Spur but slightly more than 
three times as long as the sixth segment...Jftlcrella Essig 

4. Spur of sixth segment shorter or scarcely longer than the segment; gpntennae 

nearly as long as the body.ByinydoblttS Mordwilko 

— Spur considerably longer than sixth segment; antennae about one-half the 

length of the body..... 5 

5. Cornicles absent; body with lateral tubercles.JPuUawaya Essig 

— Cornicles present; lateral body tubercles wanting_Thomasia Wilson 
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Genus Chaitophoms Eoch 

Koch, Die Pflansenlause, p. 1, 1854. Type Aphis aceris Linn. 

There are at present no species of this genus in California; most 
of the species hitherto placed in it are now considered as belonging 
to the genus Thomasia Wilson. 


12. Genus Arctaphis Walker 

Walker, The Zoologist, p. 2000, 1870. Type aphis popvXi Linn. 

This genus as defined by Wilson is represented in California by 
two species: A, viminalis (Monell) and A. populifoUi (Essig). The 
latter was placed by Essig in a new genus, Eichochaitaphorus, but 
there is not enough difference between these to warrant a new genus. 

Key to Calipurnia Bpeoies 

1. Wings hyaline. Three-nine large sensoria on third antennal segment (fig. 71). 

IV half as long against as V.populifoUi (Essig) 

— Wings subhyalinc. About ten rather small sensoria on III. IV but very 
little longer than V.yiminalis (Monell) 


28. Arctaphis populifoUi (Essig) 

Figures 69, 71 

Essig, Pom. Jour. Ent., vol. 4, p. 722, 1912. Eichochaitophorus (orig. 
desc.). 

Davidson, Jour. Eeon. Ent., vol. 3, p. 375, 1910. Chaitophoms popvHfoliae 

(Pitch) (desc. male). 

Davidson, Pom. Jour. Ent., vol. 3, p. 399, 1911. CJMitophorus populifoliae 

(Fitch) (list). 

* 

Beoords,—Populus trichocarpa, Santa Paula (Essig'i, Berkeley, September, 
1915; Populus fremontiif Stanford University and Penryn, Placer County (David¬ 
son); Menlo Park, San Mateo County, October, 1914 (Morrison); Berkeley, Sep¬ 
tember, 1915; El Cajon, San Diego County, June, 1916; Riverside, October, 1916. 

In 1912 Essig described this species from specimens taken on 
Popuhis trichacarpa at Santa Paula, and placed it in a new genus, 
Eichochaitophorus. He separated this genus from Arctaphis for the 
following reasons: 

According to Wilson the cauda [in Arctaphis] is a knob on a quadrangular 
base. The anal plate is broadly rounded. In the new genus [Eichochaitophorus] 
the style has a distinct neck and is situated on a very distinct conical base. The 
anal plate is deeply notched in the middle so as to make it somewhat forked as 
in the genus CalUpterus. 
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Although the anal plate is somewhat notched, there is scarcely 
difference enough to warrant the forming of a new genus. In fact, 
in many specimens one cannot tell whether or not a notch is present. 
As to the cauda, consisting of the tip, a distinct neck, and a distinctly 
conical base, this is not greatly different from a cauda consisting of 
a knobbed tip on a quadrangular base. The only practical difference 
is in the base, being conical in one and quadrangular in the other. In 
popvMfolii (Essig) the base seems to be conical, yet one cannot be 
certain unless the specimen is mounted exactly. 

This species, A, popidifolU (Essig), as stated above, was described 
from specimens taken on Popvlus trichocarpa at Santa Paula. In 
1910 Davidson found a species on Popnlns fremonti at Stanford Uni¬ 
versity, and the following year at Penryn, Placer County, which he 
listed as Chaitophorus popvlifoliae, (Pitch). A careful study of 
specimens from Davidson and the cotypes of Essig’s species convinced 
the author that they were identical. Morrison writes that Davidson’s 
specimens are not C. popvMfoliae (Pitch), so Essig’s species is distinct. 
In September, 1915, the author observed a great number of specimens 
of this species on a weeping elm (Ulmiis sp.) in Berkeley, which was 
in close proximity to some populars. However, none were seen to be 
feeding on the elm, all being restless and wandering over the leaves 
and branches. In southern California this is often found infesting 
the empty galls of Theoahius poptdimoniUs Riley, such having been 
observed in San Diego and Riverside counties. 


29. Arctaphis viminalis (Monell) ? 

Monell, XT. S. Geol. Geog. Surv., Bull. 5, p. 31, 1879. CalUpterus (orig. 
desc.). 

Clarke, Can. Eut., yol. 35, p. 248, 1903. Chaitophorus (list). 

Davidson, Jour. Econ. Ent, vol. 3, p. 375, 1910. Chaitophorus (list). 

Davidson, Pom. Jour. Ent., vol. 3, p. 398, 1911. Chaitophorus (list). 

Essig, Pom. Jour. Ent, vol. 4, p. 716,1912. Thomasia (list, key to Califor¬ 
nian species of Thomasia), 

Patch, Maine Agr. Exp. Sta., Bull. 213, p. 80, 1913. Chaitophorus (desc.). 

Records — 8alix spp.; Watsonville, Santa Cruz County, and Newcastle, Placer 
County (Clarke); Penryn, Placer County, and Stanford University (Davidson). 

This species has been reported from Placer, Santa ClA*a, and 
Santa Cruz counties on various species of willow. The true Chai¬ 
tophorus viminalis Monell is an Arctaphis^ but whether or not the 
western -species is the same as the eastern is a question. The author 
has never seen specimens of either and is therefore unable to make 
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any further comment. He once thought the western species was iden¬ 
tical with Tkomasia mlicicola (Essig), to which Morrison considers 
it very closely related, but Davidson assures him the two are distinct. 


13. Genus Micrella Essig 

Esflig, Pom* Jour. Ent., vol. 4, p. 716, 1912. Type 3f. monella n.sp. 

30. Blicrella monella Essig 
Figures 70, 72 

Essig, Pom. Jour. Eut, vol. 4, p. 717, 1912 (orig. desc.). 

Records.—Salts laswlepts, Oxnard (Essig); S. laevigataf Santa Paula (Essig). 

This species was taken twice by Essig, who described it, in 1910 
near Oxnard, and in 1911 near Santa Paula. Since then it has never 
again been found. The author has had access to cotype specimens in 
Essig’a collection. 


14. Genus PuUawaya Essig 

Essig, Pom. Jour. Ent., vol. 4, p. 735, 1912. Type F, saheiradtcis n.sp. 

31. FuUawaya saUciradicis Essig 

Figure 75 

Essig, Pom. Jour. Ent., vol. 4, p. 737, 1912 (orig. desc.). 

Record.—Sahx laevigata^ Santa Paula, August, 1911 (Essig). 

On the roots of willow near Santa Paula, Essig once found a large 
number of aphids, the greater part of which were apterae, although 
a few alates were present. Unable to identify them with any known 
species, or to fit them into any genus, he described them as this species. 
Since then they have not been taken. The author has had access to 
cotype specimens in Essig's collection. 


15. Genus Thomasia Wilson 

Wilson, Can. Ent., vol. 42, p. 386, 1910. Type Chaitophonis popvdtcola Thomas. 

This genus is separated from Chaitophorus principally by the 
comparative lengths of the antennae and the comparative lengths of 
the spur of the sixth antennal segment. In Chaitophorus (type Aphis 
aceris Linn.) the antennae are almost as long as the body, and the 
spur of the sixth segment is over five times as long as the base. In 
this genus the antennae are but about one-half as long as the body, 
and VI spur is but slightly longer than VI base. 
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Ext n> Gautobnu Spxoiis 


1. Wings hyaline____ 

— Wings with veins clouded (fig. 276)_ 

2. Ill longer than VI (including spur)_ 

— Ill not longer than VI (including spur) 

3. IV with secondary sensoria___ 

— IV without secondary sensoria_ 


....popnUcola (Thomas) 
..Jiegiindiiiis (Thomas) 

.. 3 

.cmds Essig 

.saUdcola Essig 


32. Thozoasia cruds Essig 

Figure 76 

Essig; Pom. Jour. Ent., vol. 4, p. 742, 1912 (orig, desc.). 

'Records,—BaXix macrosicbohya, Santa Paula, August, 1911 (Essig). 

Essig once found this species on the leaves of willow near Santa 
Paula. Since then it has never again been taken. The author has 
had access to cotype specimens in Essig’s collection. 


33. Thomasia negondiniB (Thomas) 

Thomas, Ill. Lab. Nat. Hist., Bull. 2, p. 10, 1878. CHaitophorm (orig. 
desc.). 

Sanborn, Kan. Univ. Sci., Bull. 3, p, 3.*5, 1904. Chaitophorus (desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910. Chaitophorvs (list), 

Essig, Pom. Jour. Ent., vol. 4, p. 716, 1912 (list). 

Records,—Acer Tiegundo, Stanford University (Davidson); Salt Marshes, Palo 
Alto, May, 3912 (Morrison). 

This species of Thomasia is quite common on box older in the 
vicinity of Stanford University and Palo Alto. The author has never 
taken specimens, nor had access to any. Morrison writes that 
although he has never had access to eastern specimens of T, tiegunddnis 
(Thos.) for comparison ho is not able to convince himself that the 
western species is negutidinis. The author is unable to form any 
opinion at present, having never seen specimens, hence lists the species 
as Davidson has done. 

34. Thomasia populicola (Thomas) 

Figures 77, 275 

Thomas, IlL Lab. Nat. Hist, Bull. 2, p. 10, 1878. Chaitophopis (orig. 
desc.). ^ 

Essig, Pom. Jour. Ent., vol. 1, p. 98, 1909. Chaitophorus (desc.). 

Essig, Pom. Jour. Ent., vol. 4, p. 716, 1912 (list). 

Records,—Ropulus spp., Balix spp., Santa Paula (Essig); Riverside, May, 1917; 
Populus sp., Canton, Broadwater County, Montana, July, 1915, R. W. Haegele; 
Edna Cafion, Boxelder County, Utah, August, 1916, R. W. Doane. 
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This species has been reported by Essig from Ventura County. 
The author has never taken the alatos, but has had the opportunity 
of examining Essig’s specimens, and specimens from Montana and 
Utah taken by Haegele and Doane. It is easily distinguished from 
other members of the genus by the broad, dark wing veins. 


35. Thoxnasia saUcicola (Essig) 

Figure 78 

Essig, Pom. Jour. Ent., vol. 3, p. 532, 1911. Chaitophorus (orig. dose.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 375, 1910. Chaitophorus nigrae Oest- 
lund (f) (list). 

Davidson, Pom. Jour. Ent., vol. 3, p. 398, 1911. Chaitophorus nigrae Oest- 
lund (!) (list). 

Essig, Pom. Jour, Ent., vol. 4, p. 619, 1912 (note). 

Essig, Pom. Jour. Ent., vol. 4, p. 716, 1912 (list). 

Eecords,—Salix laevigata, Banta Paula (Essig), Salix nigra, Lakeside, San 
Diego County, April, 1916; Topulus trichoearpa, Santa Paula (Essig); Salix sp., 
San Jose, Stanford University, Penryn, Placer County (Davidson), Fillmore, Ven¬ 
tura County, March, 1911 (Essig). 

Essig reported this from Ventura County, and the author has 
found it in San Diego County. It was observ(»d to be in large colonies 
on the leaves and leaf petioles of the tender growth of willow, in 
company with Siphocorync carprme (Fabr.). Specimens taken by 
Davidson and listed as Chaitophorus nigrae Oestlund prove to be 
identical with this species. 


16. Genus Symydobius Mordwilko 

Mordwilko, Bap. Lab. Zool. Kap. Imp. Varch. Univ., 1895. Type Aphis 
ohlonga Heyden. 

Key to Catjfoknia Species 

1. Anal plate half-moon-shaped. 2 

— Anal plate bilobed (fig. 271); cornicles pale, appearing white in life; antennae 

with about six to eight secondary sensoria on III, and one or two on TV 
(fig. 272).cbrysolepls Swain 

2. Spur of VI but a short thumb-like projection; sensoria on 111 numbering about 

six to ten; none on IV.agflfoliae Essig 

— Spur of VI longer, being equal to or longer than base of VI; fifteen to twenty 

sensoria on III, one or two on IV (figs. 73, 74). 3 

8. Antennae for the most part dark, being dark brown or black; spur and base 
of VI equal, lateral abdominal tubercles present in apterae. 

macroatacliyae Essig 

— Antennate for the most part pale, being light brown or amber; spur of 

VI usually slightly longer than base; apterae without lateral abdominal 
tubercles .salicicortlcis Essig 
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36. SymTdobiiu agrifoliae Essig 

Xi88ig, TTniv. Oalif. PubL Entom., v<d. 1, pp. 311-317, 1317 (orig. deac.). 

Beeorda.—Qvereus agrifolia; fonta Panla (Esaig). 

This interesting aphid was taken in Ventura County on live oak 
during 1911. It differs from other members of this genus in the 
extremely short spur of the sixth antennal segment. The coloration 
is very similar to that of the next species, but the length of VI spur 
and the fact that the anal plate is not bilobed serves to distinguish it. 


37. Symydobius chrysolepis Swain 
Figures 263 to 274 

Swain, Trans. Am. Ent. Soe., vol. 44, p. 6, 1318 (orig. dese.). 

Beeords.—Qiteroua ehrgaolepis; Alpine, San Diego County (Swain). 

This is a medium sized, brownish colored aphid found in 1916 
infesting the terminal twigs and leaf petioles of maul oak in San 
Diego County. Its pale white cornicles are very conspicuous, and 
serve as a distinguishing character. The anal plate is bilobed, a char¬ 
acter not found in other members of the genus, and one which may 
be sufficient for the separation of the species (and 8. albisiphus Davis, 
in which the anal plate is also bilobed) from Symydobius into a new 
genus. However, the author believes it best to retain them in this 
genus at present. The apterous females were found to be heavily 
parasitized by the chalcid fly, Closterocerus utahensis Crawford var. 
californicus Girault. 


38. Symydobius mscrostaohyae Essig 
Figure 73 

Essig, Pom. Jour. Ent., yol, 4, p. 727, 1312 (orig desc.). 

Beeords.—Salig macrogtachya; Santa Paula (Essig), Fresno, June, 1815. 

Twice has this species been taken, once by Essig near Santa Paula 
and once by the author along the San Joaquin River near Bhrftino. 
It is found in fairly large colonies on the younger stems of willow. 
These colonies consist for the most part of apterae, only a very few 
alates being present. 
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39. Symydobiufl Balicicorticis Essig 

Figure 74 

Bfisigi Pom. Jour. Ent., vol. 4, p« 731, 1912 (orig. desc.). 

Beoord, — 8alix*laevigata; Santa Paula (Essig). 

Together with specimens of Fvllawa/ya saliciradicis Bssig, this was 
taken on willow along the Santa Clara River near Santa Paula in 
August, 1911. The colonies are found on the bark near the surface 
of the ground either just above or just below it. Essig reports that it 
is preyed upon quite extensively by the larvae of an undetermined 
species of syrphus fly. The author has had access to cotype specimens 
in Essig’s collection. 


Group Lachnina Passerini 

Passerini, Oli Afidi, 1860. 

In this group there are included two tribes, L^chnini Del Guercio 
and Pterocommini Wilson, following Wilson. Mordwilko places but 
the one tribe Lachnini in this group, including the genus Pierocomma 
Buckton in the tribe Chaitophori. However, to tlie author the group¬ 
ing followed here seems more natural. The following key is adapted 
in part from Bomer (Sorauer, Pflanzenkrankheiten, vol. 3, p. 665, 
1913) : 

Sixth anteunal segment with a short, thick (thumb-like) projection. Cornicles 
conical (fig. 91) or wart-like. Empodial hair short, and oftentimes indistin¬ 
guishable (fig. 79).Tribe Lachnini 

Sixth antennal segment with a slender projection (VI spur) which is about as 
long as the segment (VI base). Cornicles cylindrical or clavate (figs, 81, 82), 
Empodial hair practically as long as the claws (fig. 80). Tribe PtaroConunini 


Tribe Pterocommini Wilson 

Wilson, Ann. Ent. Soc. Anu, vol. 8, pp. 347-358, 1915. 

This tribe, as considered by Wilson, contains but the one genus, 
Pteroeomma Buckton. In a former paper (Can. Ent., vol. 43, p. 384, 
1910) he recognized two genera: the one, Melanoxantherium Schoute- 
den, in which the cornicles were swollen or vasiform, and the other, 
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Pterocomma Buekton, in which the cornicles were cylindrical. He 
states in his later paper; . after having further studied the group 
1 am of the opinion that such a divsion is illogical, and if a division 
is necessary each species should form a different genus. It, therefore, 
seems more practical to confine all the species to a single genus. ’ ’ The 
characters of this tribe and genus are as follows: 

Antennae with six segments and reaching near the base of the abdomen. 
Wings normally with venation as in Aphis, Nectaries [cornicles] shorty but 
clavate. Cauda short and broadly rounded at the tip as in Lachnini, Entire 
body, antennae, and legs covered with long hairs as in Zachnini. As has already 
been pointed out by Oestlund, this group appears intermediate between the Chaito- 
pJborini and the Lachnini. Their habits and actions being in different ways similar 
to both. 


17. Genus Pterocomma Buekton 

Buekton, Monog. Brit. Aphides, vol. 2, p. 143, 1879. Type JP. pilosa 
Buekton. 

Key to Califoenia Species 

1. Cornicles abruptly constricted at distal end, and without a distinct flange 

(fig. 81), the diameter of the opening being less than the diameter of the 
smallest part of the cornicle. Wing veins broad and shaded. 

flocculosa (Weed) 

— Cornicles not so abruptly constricted and with a distinct flange. Wing 

veins normal . 2 

2. Cornicles about twice as long as their greatest diameter_smithiae (Monell) 

— Cornicles considerably longer than greatest diameter, and longer than hind 

tarsus ...populifoUae (Fitch) 


40. Pterocomma flocculosa (Weed) 

Figure 81 

Weed, Insect Life, vol. 3, p. 291, 1891. Mclanoxanihus (orig. desc.). 

Wilson, Ann. Ent. Soc. Am., vol. 8, p. 350, 1915 (desc.). 

Becords.—Salix sp., Berkeley, March, 1915 j 1916 (Essig). 

In his paper on Pterocomma Wilson states that this species does 
not occur on the Pacific Coast. However, in March, 1915, the aiyjhor 
found it rather abundantly on willow on the campus of the University 
of California in Berkeley. During the 1916 season Essig observed it 
to be quite common in Berkeley. The species is easily recc^nized in 
life by the white cottony flocculence covering the colonies on the bark. 
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41. Pteroconuoa popolifoliae (Fitch) 

Figures 82. 83 

Fitch, Citt. Homop. N. Y., p. 66, 1851. Aphis (orig. desc.). 

Davidson, Jour. £con. Ent., vol. 2, p. 300, 1909. Cladohius rufulus n.sp. 
(desc.)* 

Davidson, Jour. Econ. Ent., vol. 3, p. 375, 1910. Cladobius rufulus Dvdn. 
(list). 

Essig, Pom. Jour. Ent., vol. 4, p. 786, 1912. Melanoxanthervum rufulvm 
(Dvdn.) (desc.). 

Wilson, Ann, Ent. Soc. Am., vol. 8, p. 353, 1915. Pterocomma populea 
(Halt.) (desc.). 

Baker, Can. Ent., vol. 48, pp. 280-282, 1916 (desc.). 

Becords. — Salia: sp.; Stanford University (Davidson); Santa Paula (Essig); 
Walnut Creek, March, 1915 (Davidson); Grossmont, San Diego County, March, 
1916; Lakeside, San Diego County, April, 1916; Stanford University, May, 1912 
(Mornson); Populus sp.; Stanford University (Davidson); Palo Alto, March, 
1915; Popvlus carohniana^ Banning, Riverside County, Apiil, 1917. 

This is a widely distributed species in California on various species 
of poplars and willows. Davidson first found it in 1909, describing 
it as a new species. In 1915 Wilson stated that it was synonymous 
with l\ populea (Kalt.), but specimens sent him by the author he 
determined as P. bicolor (Oestlund). According to his paper the 
cornicles of populea (Kalt.) are about equal in length to the hind 
tarsi. Californian specimens have the cornicles considerably longer 
than the hind tarsi, but not twice as long as he states they are in 
bicolor (Oestlund). His figures of the antennae show that in populea 
VI base and spur are subequal, and in bicolor tlie spur is considerably 
longer than the basi. The latter is true for the Oalifornian species. 
Ilis color notes of populea fit the Californian species very well. Baker 
identified Aphis populifoliae Pitch as a Pterocomma and places 
rufulus (Davidson) as a synonym. From a study of specimens taken 
in Santa Paula, Grossmont, Lakeside, Stanford University, and Wal¬ 
nut Creek, the author finds that Baker’s description of populifoliae fits 
this species very well. Below are the measurements in microns of 
four alate specimens, together with the measurements of cornicles, 
antennae, and hind tarsi of one from Lakeside. (This was preserved 
for several months in alcohol before being mounted for study, and had 
shrunk considerably.) 

An examination of the following table shows that in the California 
specimens the cornicles are always considerably longer than the hind 
tarsi, but never twice as long, and that the spur of six is always longer 
than the base, except in one case. This specimen is considerably 



Showing Measubemnnts for Pierocomma populifoliae (Pitch) froh Different Localitiss in Calii^rnia. 

Body Width Antennae Corni- Hind Wine Wine 

length thorax total III IV V VIb Via clea tarsi lengtn e]q>anuon 

2159 850 1479 578 272 221 127 136 221 170 3519 8007* 
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smaller than the others and has many more secondary sensoria, being 
a male. From this evidence this species is the same as Baker lists as 
P. populifoliae (Pitch) and should be so considered. The author has 
reared a number of specimens of a species of Aphidms from material 
obtained near Stanford University in May, 1915. 

42. Pterocoxnma smithiae (Monell) 

Monell, U. S. OeoL Geog. Surv., Bull. 5, p. 32, 1879. Cfmtophorus (orig. 
desc.). 

Davidson, Jour. Boon. Ent., vol. 2, p. 300, 1909. Cladohtus saUcH (Harris) 
(list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 375, 1910. Cladohvaa sahcti (Harris) 
(list). 

Essig, Pom. Jour. Ent., vol. 4, p. 786, 1912. Melanoxanthenum sahcti 
(Harris) (list). 

Wilson, Ann. Ent. Soc. Am., vol. 8, p. 356, 1915 (desc.). 

Records,—SaXxx spp., Stanford University (Davidson, Morrison). 

Both Davidson and Morrison have taken this species in the vicinity 
of Stanford University on various species of willow. According to 
Wilson, with whom Morrison and Baker agree, this is P. smithiae 
(Monell), the salicfi of Harris being synonymous. The sexuales were 
observed by Davidson in October, the eggs hatching in January. 


Tribe Lachnini Bel Guorcio 

Del Guercio, Bedii, vol. 5, 1908. 

This tribe is represented in California by three genera, viz., Essig- 
ella Del Guercio, Tuherolachnus Mordwilko, and Lachnvs Burmeister, 
while there are six genera included in the tribe as it is here considered. 
Following is a brief characterization of the tribe adapted from Mord¬ 
wilko : 

* The body and appendages are very hairy, and usually quite large. The eauda 
is absent, the cornicles cupola-shaped, being black or brown in color. Sometimes 
they are reduced to mere pores or not fully developed [Lachfitts taxxfolia Swain]. 
The antennae in general are not longer than the head and thorax, six-jointed 
[except in Essigella Del Guercio], with the spur of the sixth segment very short, 
not being as long as the segment itself. The beak is almost always elongated, 
generally reaching to or beyond the middle of the abdomen. All this group possess 
the anatomical peculiarity that the narrowed hind end of the stomach is covered 
with the intestine. The stigma of the fore wing is elongate linear [in Longu 
sHgma Wilson it reached past the tip of the wing (fig, 89)]. The cubitus is twice- 
branched. 
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All the California species with the exception of Tviberolachnns vimi- 
noMs (Fonsc.), which lives on willow, are found on conifers —Pimu 
sp., Psevdotsuga sp., or Pieea sp. 

Following is a key to the genera, adapted from Del Guercio, Wil¬ 
son and Essig. In this key are included not only the California 
genera but the other three as well, in that an understanding of the 
characters is thus made easier. 

1. Antennae six-segmented. 2 

— Antennae five-segmented (fig. 83). EsaigeUa Bel Guercio 

2. Stigma exceptionally long, reaching beyond the tip of the wing (fig. 84). 

Longistigiiia (Wilson) 

— Stigma not exceptionally long, not reaching beyond the tip of the wing 


(fig. 85) . 3 . 

3. First joint of the hind tarsus much shorter than half the second (fig. 86) — 4 


— First joint of the hind tarsus equal to or slightly longer than half the second 

(fig. 87).JBulacbnas Bel Guercio 

4. Abdomen with horn-like tubercle on median doraum between the comicle««, 

(Sometimes this cannot be made out in specimens mounted in balsam, but 
it is always readily discernible in fresh or alcoholic material). 

Tuberolachmus Mordwilko 

— Abdomen without horn-like tubercle. 5 

5. Bases of first and second discoidal close together; third discoidal often very 

faint; wings slightly if ever clouded (fig. 85).Lachnus Burmeister 

— Bases of first and second discoidals not so close together as in Lachnus Burm.; 

third discoidal plain; wings often darkly clouded.Pterochlorus Bondani 


18, GeniiR Essigella Del Giiereio 

Bel Guercio, Eev. di patal. veg., vol. 3, p. 328, 1909. Type Lachnus cali- 
fomicus Essig. 

43. Essigella califormca (EsRig) 

Figures 3, 5, 83 

Essig, Pom. Jour. Ent., vol. 1, p. 1, 1909. Lachnus (orig. desc.). 

Bel Guercio, Pom. Jour. Ent., vol. 1, p. 73, 3909 (translation by C. F. 
Baker of Bel Guercio’s paper listed above). 

Essig, Pom. Jour. Ent., vol, 4, p. 773, 1912 (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 780, 1912 (desc.). 

Becords,—Fimts radiata; Claremont, Los Angeles County, and Santa Paula 
(Essig); Pinus sahimana, Stanford University, March, 1915; Finns spp., Stan¬ 
ford University, March and April, 1912 (Morrison); Ontario, San Bernardino 
County, January, 1917. 

W 

This curious little aphid, described by Essig from specimens taken 
in Clareniont, Los Angeles County, on Pinm radiata, has since been 
found in several parts of the state. Wilson has taken it in Oregon 
on Psevdotsuga taxifoUa, and Patch in Maine on Pinus sirobm. It 
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iis a small, slender, long-legged aphid, that clings fast to the pine 
needles and is extremely difficult to see. However, if a branch of 
pine is struck sharply and with considerable force over a white paper 
or cloth, a large number of these aphids will jar off. 


19. Genus iTuberolachnus Mordwilko 

Mordwilko, Ann. Mub. Zool. d. TAcad. Imp. ScL, vol. 13, p. 374, 1908. 
Type Aphis viminalia Fonsc. 

44. Tuberolacbnus viminalis (Fonsc.) 

Figure 86 

Boyer de Fonscolmbe, Ann. Ent. Soc. France, vol. 10, p. 162, 1841. Aphis 
(orig. desc.). 

Davidson, Jour. Econ. Ent, vol. 2, p. 299, 1909. Lachnus (list). 

Davidson, Jour. Econ. Ent, vol. 3, p. 374, 1910. Lachnus (list). 

Davidson, Pom. Jour. Ent, vol. 3, p. 398, 1911. Lachnus dentatus Le 
Baron (list). 

Essig, Pom, Jour, Ent., vol. 4, p. 774 (772), 1912 (list). 

Becords,—Salix spp., Stanford University and Penryn, Placer County (David¬ 
son) j Ventura County (Essig); Stanford University, November, 1914; Berkeley, 
July, 1915; Biverside, July, 1916. 

This extremely large aphid, which lives in large colonies on the 
branches of various species of willows, is found throughout the San 
Francisco Bay region, Sacramento Valley, and southern California, 
although it is not at all common. Davidson reports considerable 
parasitization by a species of Epherditis, and Essig infection from 
some bacterial or fungus disease. The large size and the presence of 
a dorsal abdominal tubercle are distinguishing characters. 


20. Genus Lachnus Burmeister 

Burmeister, Handbuch d. Entomologie, p. 91, 1835. Type Lachnus fadatus, 
u.sp. 

This is the third largest genus of aphids in regard to the number 
of species in California. All the species are to be foimd on various 
conifers, usually feeding through the bark of the branches or trunk. 
Characters for distinguishing the species are hard to obtain, and 
those used by the author in the following key are of no value except 
with specimens of the alate viviparae. This key is not at all adequate, 
and is offered here merely as an aid. The author understands that 
Wilson is preparing a monograph of this genus, which will undoubt¬ 
edly prove quite valuable. 



46 


University of California PubUeations m Entomology (Voi.. 8 


Key to Calutoenia Species 

1, Beak reaching considerably beyond the third coaca. 2 

— Beak at most barely reaching to the third coxa. 8 

2< Beak reaching almost to or even beyond the tip of the abdomen. 3 

— Beak not reaching to the tip of the abdomen.-.. 4 

3* First joint of hind tarsus more than one-third as long as the second joint. 

Legs black except the base of the femora and a broad ring near the base 

of the tibiae.......ponderosa Williams 

— First joint of hind tarsus scarcely more than one-fourth as long as the second 

joint. Legs pale at the base of the femora and tibiae, black at tips. 

oregonanals Wilson 

4. Body exceptionally large, being over 4 mm. long, usually about 5 mm,, and 

over 2 mm. wide...... 6 

— Body of average size, being from 2.5 mm. to 3 mm. long, and from 0.75 to 

3,2 mm. wide..... 7 

5. Third segment of antennae Vith many sensoria (eight or more), (figs. 88, 

89) ..... 6 

— Third joint of antennae with but few or no sensoria, at most with one or two. 

First joint of hind tarsus a little less than half as long as the second. 
On Pinus eahiniarba .sabinianus n.sp. 

6. Third joint of antennae with about 8-12 sensoria (fig. 88). Tibiae with a pale 

ring near the base. First joint of hind tarsus scarcely more than one-third 
the length of the second. On Picea sp.yanduzei n.sp. 

— Third joint of the antennae with 19-20 sensoria (fig. 89). Tibiae without 

pale ring near base. First joint of hind tarsus almost one-half the length 
of the second. On PinuE sp. and Abies sp.ferrisl Swain 

7. Beak not reaching to the middle of the abdomen. Segment three of the 

antennae almost as long as the fourth, fifth, and sixth together. Apex 

of stigma meeting the margin of the wing in an acute angle, and not 
terminated by a distinct vein (fig. 92). On Pseudotsugo taxifolia, 

pseudotsogae Wilson 

— Beak reaching beyond the middle of the abdomen. Third antennal segment 

not nearly so long as the fourth, fifth, and sixth together. Apex of stigma 
meeting the wing margin in an obtuse angle, and terminated by a distinct 
vein (fig. 93). Apterous viviparous females with a distinctive pattern on 
dorsum of abdomen. On Thuya occidentalis .tujafiUnus (Del Guercio) 


8. First joint of hind tarsus longer than one-fourth the second. 10 

— First joint of hind tarsus less than one-fourth the second. 9 


9. Third antennal segment without sensoria (fig. 94). Body robust, being of the 
usual Lachnua shape. Third discoidal twice-branched, only occasionally 
once-branched. On Abies grandis .occidentalis Davidson 

— Third antennal segment with several irregular sensoria (fig, 95), Body long 

and narrow, being somewhat the shape of Essigella califomica (Essig), 
Third discoidal simple or once-branched. On Pinus sp. 

pini-radiatae Davidson 

10. Cornicles very poorly developed, seemingly absent in some cases (fig. 103). 
Segment three of antennae with five-seven large circular sensoria whielnare 
hardly distinguishable (fig. 106). On Pseudotsuga taxifolia, 

taxifolia Swain 

— Cornicles normal (fig. 97), being quite conspicuous. Third antennal segment 

with two-four clearly defined sensoria (fig. 101). On Picea glehni, 

glslmas Essig 
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45* Lachnus ferrisi Swain 

Figures 89, 91 

Davidson, Jour. Econ. Ent., vol. 2, p. 299, 1909. Lachnus ahietia Fitch 
(list). 

Davidson, Jour, Econ. Ent., vol. 3, p. 374, 1910. Lachnus ahieiis Fitch 
(list). 

Essig, Pom. Jour. Ent., vol. 4, p. 773, 1912. LaoTmus ahietis Fitch (list). 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 9, 1918. 

Beoords*—Abies concolor, Stanford Dniversity (Davidson); Finns sp., Stan¬ 
ford University (Swain). 

This large lachnid, recently described by the author, has been 
found only in the vicinity of Stanford University, in 1909 and 1910 
by Davidson on lowland fir, and in 1915 by Ferris on some young 
pine trees. Since then it has not been observed. 


46. Lachnus glehnus Essig 

Figures 96, 97 

Essig, Pom, Jour. Ent. Zool., vol. 7, pp. 180-187, 1915 (orig. desc.). 

Becord.—Picea glehm^ Sacramento (Essig). 

Essig described this species from specimens taken on a Japanese 
spruce in Capitol Park, Sacramento, in 1912. At the time it was so 
abundant that control measures were deemed necessary. The author 
has had access to the type specimens in Essig’s collection. 


47. Lachnus occidentalis Davidson 

Davidson, Jour, Econ. Ent,, vol. 2, p. 300, 1909 (orig. desc. apterae). 

Davidson, Jour. Econ. Ent,, vol. 3, p. 374, 1910 (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 773, 1912 (list). 

, Wilson, Can. Ent., vol. 44, p. 193, 1912 (desc. all forms). 

Records*—Abies grandis, Stanford University (Davidson, Morrison, Ferris 
and the author); Abies concolory Corvallis, Oregon (Wilson), 

This species is practically always present on a lowland fir tree in 
the cactus garden of the Stanford University grounds. Wilson has 
found it in the vicinity of Corvallis, Oregon, on white fir. Davidson 
states that it is heavily preyed upon by the larvae of Syrphus aremtus 
and Syrphus opinator. 
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48. Lachniui oregoiMtUEls Wilson 

Wilson, Trans. Am. Bnt. 8oe., toL 12, p. 103, 1015 (orig. dose.). 

Beoord,—Pinna oowtorta, Oregon and Oalifomia (Wilson). 

There has been no published record of this species from California. 
Wilson wrote the author some time ago that he had taken it in this 
state, although he gave no definite locality. The author has never seen 
specimens. 


49. Lachnus pini-radiatae Davidson 

Figure 95 

Davidson, Jour, Econ. Ent., vol. 2, p. 299, 1909 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 374, 1910 (list). 

Davidson, Pom. Jour. Ent., vol. 3, p. 398, 1911 (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 773, 1912 (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 785, 1912 (descriptive note). 

Bccords, — Pm'iAS radiata, Stanford University (Davidson), August, 1914, April, 
1915 (author), March, 1916 (K. B. Brown); Pinus ponderosa, Bowman, Placer 
County, November, 1911 (H. H. Bowman), Berkeley, March, 1915 (Goo. Shinji); 
Pintw sabmiana, Penryn, Placer County (Davidson). 

This is a fairly small, slender-bodied, long-legged lachnid found 
infesting the needles of various pines in the San Francisco Bay region 
and in the Sacramento Valley. They are easily recognized on the 
needles by the whitish mass of flocculence which covers their bodies. 


50. Lachnus ponderosa Williams 

Figure 104 

Williams, Univ. Neb. Studies, vol. 10, p. 106, 1910 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 7, p. 127, 1914 (list). 

Beoord,—Pinus ponderosa jeffreyi, Tallac, Eldorado County (Davidson). 

Davidson’s is the only report of this species in California. The 
identification of his specimens was verified by Davis. One specimen 
the author saw was quite small, being much smaller than the others 
taken by Davidson. 

51. Lachnus p8eudof4SUgae Wilson 

Figures 92, 98 

Wilson, Can. Ent., vol. 44, pp. 159, 802, 1912 (orig. desc.). 

Beoord,—Psettdotsuga taasifolia; Oregon, California (Wilson). 
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Wilson wrote the author some time ago that he had taken this 
species in California, although he gave no definite locality or collec¬ 
tion record. The author has had the opportunity to study cotype 
specimens. 


52. Lachnus sabinianus n.sp. 

Beeord,—Fimts sahintam, San Francisco (Compere). 

In March, 1915, Harold Compere of the California State Insectary 
found a small infestation of a species of Lachnus on Digger Pine in 
the Golden Gate Park, San Francisco. Since this one collection, the 
species has not again been observed. Being unable to identify the 
species with any described in America, a description is herewith 
appended, the species being named after its host plant, Pinus sabin- 
lam. All the specimens, including the types are in the collections 
of E. 0. Essig and of the University of (California, Berkeley. The 
specimens were all mounted in (Canadian balsam before color notes 
were taken, so those in the following description are only approxi¬ 
mately correct. 

Alate viviparous female .—Rich chestnut-amber to dark brown. 
Antennal segmejits T and IT, amber; III, yellowish with tips darker; 
IV, V, and VI, dark yellow to dusky. Prothorax, chestnut-brown. 
Thoracic lobes very dark brown to black. Beak, pale with tips dusky. 
Cornicles, black. Cauda and anal plate with distal margins black. 
Femora, chestnut-brown with base amber; tibiae, brown with amber 
ring near the base; tarsi, amber. Wing veins, grayffi stigma, dusky 
gray. 

Measurements: Body 4,2 mm. long and 1.7 mm. wide at thorax. 
Antennae reach to base of abdomen, without secondary sensoria. I, 
0.10 mm.; II, 0.09 mm.; Ill, 0.50 mm.; IV, 0.25 mm.; V, 0.19 mm.; 
VI, 0.08 mm.; total, 1.21 mm. Beak reaches to the base of the cor¬ 
nicles. Cornicles medium sized and of the usual Lachnus shape, 
being 

Apterous vwiparous female. —Chestnut-brown in color with black 
dorsal spots on abdomen. Antennal segments I and II, dark; III, 
dusky yellow with tip dark; IV, V, and VI slightly darker. Beak 
reaches to the base of the cornicles. Coxae, black; femora, black with 
basal one-fifth paler; tibiae, black with pale ring near base; tarsi, 
black. Cornicles, black and conspicuous. They measure 5.2 mm. in 
length and 3.3 mm. in width. 
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58. Lachnus taxifolia Swain 
Figures 9d-103 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 11, 1918. 

Beoords*—Pseudotsuga faxifoUa, Sacramento (Essig), Berkeley and San Fran¬ 
cisco (Shinji). 

This is a fairly common species found in colonies on the branches 
and trunks of Douglas fir in the San Francisco Bay and Sacramento 
Valley. It is interesting particularly because of the atrophied cor¬ 
nicles. 


54. Lachnus tujafilinus (Del Guercio) 

Figures 93, 105 

Bel Guercio, Bedia, vol. 5, p. 287, 1909. Lachneilla (orig. desc.). 

Essig, Pom. Jour. Ent., vol. 3, p. 541, 1911. Lachnus juniperi DeGeor 
(desc.). 

Essig, Pom. Jour. Ent., vol. 4, p. 773, 1912. Lachnus ^unipen DeGeer 
(list). 

Davidson, Jour. Eeon. Ent., vol. 7, p. 127, 1914 (list). 

Becords,—Thuya occtdentalis, Claremont, Santa Paula (Essig) j Palo Alto, 
Walnut Creek (Davidson); Stanford University, March, 1912 (Morrison); San 
Diego, March, 1916; Biverside, October, 1916, March, 1917. 

This oddly marked Lachnus is more or less common throughout 
California wherever arborvitae is cultivated. The apterous females 
are the most common, and are easily recognized by the odd markings 
on the dorsum of the abdomen (see Essig’s illustrations). Occasion¬ 
ally the alate females are found, Davidson finding some in April, 
Morrison and the author in March. The author has observed the 
larvae of Coccinella californic^ feeding on them in Riverside. • 


55. Lachnus vanduzei n.sp. 

Figure 88 

Mecords, — Ticea sp., Berkeley, September, 1914 (Essig, E. P., Van Duzee). 

m 

In September, 1914, E. P. Van Duzee collected a few specimens 
of a large Lachnus on a species of spnice in Strawberry Canyon, near 
Berkeley. Later in the same month Essig found specimens on the 
same tree. The following fall the author hunted for the species. 
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but was unable to find any specimens, the tree on which it was first 
found having been cut down. In the following description the color 
notes are not absolutely accurate, as they were taken from material 
mounted in balsam. This species is named after its first collector, 
Mr. E. P. Van Duzee, of the University of California. Type speci¬ 
mens are in the collection of the University of California. 

Alatc viviparous fcnwlc ,—The alate viviparous females are of a dark 
muddy color, as near as can be judged from the mounted specimens. 
The antennae are: I and IT, dusky; III and IV, pale with apical half 
dusky; V, pale with the apex or apical third dusky; VI, pale with the 
apex and spur dusky. The measurements of the segments are: 1, 
0.09 mm.; 11, 0.07 mm.; Ill, 0.5 mm.; IV, 0.26 mm.; V, 0.27 mm,; 
VI, 0.16 mm. The sensoria are located as follows: III, 10-12; IV, 
2-3; V, 2-3; VI, 1. Tliey are large and circular, and quite evenly 
distributed in a line on each segment. The beak reaches to the base 
of the eauda. The coxa(‘ are black, the femora amber on the basal 
half and black on the apical, the tibiae are black with an amber ring 
near the base, 1h(* tarsi are black. The first joint of the hind tarsus 
is not one-third the length of the second, the first measuring 0.08 mm., 
and the second 0.26 mm. The wings are quite large, with a very 
distinct stigma. The costal vein is grayish-brown, the subcostal 
brown. Th(‘ stigma is long and brown, the stigmal vein being pale 
brown and slightly curved throughout its entire length. The first 
and second discoidals are distinct and i)ale brown, the second dis- 
eoidal being slightly curved near the tip. The third diseoidal is indis¬ 
tinct and twice-branched, the angles of the branches being.verj^ acute. 

Apterous viviparous female .—Prevailing color, amber-brown, with 
the abdomen mottled gray, brown, and bia(‘k. The head is brown 
with anterior margin amber. The antennae are colored as follows: 
I, amber; II, amber; ITT, amber with tip dusky; IV, amber with tip 
dusky; V, amber with apical two-thirds dusky; VP, dusky. The beak 
reaches to the base of the eauda. The femora are brown with the 
bdscs amber, the tibiae and tarsi brown. The first joint of the hind 
tarsus is scarcely more than one-third the hmgth of the second. In 
four tarsi measured, the relative lengths of the joints were: 0.07 to 
0.23 mm.; 0.08 to 0.23 mm.; 0.08 to 0.28 mm.; and 0.07 to 0.25 mm. 
The cornicles are conspicuous and dark, the eauda well rounded and 
dark on itfe posterior edge. The lengths of the antennal segments are: 
I, 0.1 mm.; II, 0.1 mm.; III, 0.56 to 0.57 mm.; IV, 0.21 to 0.23 mm.; 
V, 0.22 to 0.28 mm.; VI, 0.15 to 0.16 mm. 
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Group Aphidina Wilson 

Wilson, Ann. Ent. Soc. Am., toL 3, p. 314, 1910. 

This group as considered by Wilson consists of three tribes; 
Trichosiphini, Macrosiphini, and Aphidini. The first of these con¬ 
tains two genera found only in the Asiatic islands, so it will not be 
considered in this paper. This group contains quite closely related 
genera, and in many eases it is quite hard to distinguish between 
them. Following is a brief extract from Wilson ^s paper (cited above); 

In studying closely related genera the development of the external characters 
may be placed in five divisions: (1) the antennae and spur; (2) the antennal 
tubercles; (3) the development of the nectaries [cornicles]; (4) the development 
of the cauda; (5) the development of the wing venation. In a group of insects 
as pliable as the present one, any one or two of these characters may be either 
under- or over-developed and it is necessary to place the genera according to the 
greatest development. Of all the characters which show this variation the wings 
show what may be true of all these characters. 

The two tribes have been separated from one another on the character 
of the antennal tubercles, as Wilson says in the same paper: 

The division is made between species with distinct antennal tubercles and 
those having none or at the most indistinct tubercles. However, should a certain 
species have distinct antennal tubercles with the other characters [of the Macro- 
siphini] wanting, then it would have to go into the next tribe [Aphidini]. 

The ]j;eys to the tribes and genera below have been formulated by the 
author, following, however, those of Wilson, Van der Goot, and 
Mordwilko. 

1. Antennal tubercles well formed. Antennae usually as long as or longer than 
the body. Apterae often with sensoria on the third antennal segment. 
Body never with lateral tubercles on the seventh abdominal segment. Cor¬ 
nicles variable but usually about one-fourth the length of the body or 

longer .Tribe Macrosiphini 

— Antennal tubercles' absent or more or less indistinct. Antennae seldom longer 
than the body. Apterae seldom with sensoria on the third antennal seg¬ 
ment. Body with lateral tubercles on at least the seventh abdominal seg¬ 
ment .Tribe Aphidini 


Tribe Macrosiphini Wilson 

Wilson, Ann. Snt. Soc. Am., rol. 3, p. 314, 1910. 

To a Iarg« extent the author has followed Wilson in the placing 
of the genera, 'but in a few cases he has not. This is noticeable in 
Toxoptera, which is considered by Wilson as belonging to this tribe. 
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while the author feels that it is better associated with the Aphidini, 
inasmuch as the antennal tubercles are very small and more or less 
indistinct and as the antennae are scarcely as long as the body. Van 
der Goot’s genus, Myzaphis^ has been accepted for the two species, 
Myzus rosarum (Walker) and Aphis ahietina Walker, and is included 
with the Aphidini. The species Aphis nymphaeae Linn., which Wil¬ 
son uses as the type of Rhopalosiphum, has been taken from this genus 
and placed in Siphocoryne, chiefly because of the apparent absence 
of antennal tubercles and of the presence of distinct tubercles on the 
seventh abdominal segment. Therefore Aphis persioae Sulzer takes 
the place as type of the genus Rhopalosiphum. 

Key to California Genera 

1. Cornicles cylindrical, or at most but very slightly swollen on one side (figs. 

122, 152) . 4 

— Cornicles distinctly swollen Inward apex, or clavate (figs. 109, 113, 119). 2 

2. Antennal tubercles very large and tapering but not gibbous'on the inner side; 

the bases of the antennae being more or less ax)proximate (fig. 107). 

Nectarosiphon Schouteden 

— Antennal tni)erclca distinct, but not large and tapering as above, being more 

or loss toothed or gibbous on the inner side; the bases of the antennae not 
approximate (figs. 108, 111). 3 

3. Antennal tubercles short and wedge-shaped, the outer side not evident (fig. 

108). Cauda ensiform and of medium size. Antennae at most but slightly 
longer than the body.Bhopalosiphum Koch 

— Antennal tubercles short, but not wedge-shaped (fig. 111). Antennae con¬ 

siderable longer than the body. Cauda very large and long. 

Amphorophora Buckton 

4. Antennal tubercles large and as long on the outer as on the inner aide (fig. 

106) . 5 

— Antennal tubercles with outer side shorter than inner, or not evident (figs. 112, 

115, 116) . 7 

5. Cornicles tapering, longer than cauda which is ensiform (fig. 152). Wing 

venation regular, with third discoidal twice-branched. 

Macroslplmm Passerini 

— Cornicles and cauda variable. Wing venation irregular and very striking with 

veins either wanting or combined, and shaded. 6 

6. Antennal tubercles with short upper inner angle. Cauda shorter than cornicles 
• and tapering. Stigmal and third discoidal veins meet in a broad dark 

band, giving the wing the appearance of having a closed triangular cell 
(fig. 110).Idioptents Davis 

— Antennal tubercles with small rounded tubercle at the upper inner angle. 

Cornicles slightly constricted in the middle and at the tip. Wing venation 
variable, but usually the stigmal and third discoidal veins are partly 
joined and form a distinct, closed, four-sided cell.Pentalonia Coquerel 

7. Antennal tubercles and first antennal segment with a strong tooth on the 

inner side of each (figs. 115, 116). Cauda short and tapering (fig. 118). 
Cornicles cylindrical and tapering slightly with tip outcurved (fig. 117), 

Bhorodon Passerini 
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— Antennal tubercles with a distinct but not prominent blunt projection forming 
the inner angle (fig. 112), but the prominent teeth as above are lacking. 
Cauda short, tapering, and usually triangular (fig. 121). Cornicles as 
above, being cylindrical, with a slight tapering from base to apex, and 
often slightly outcurved at tip (fig. 122).Myiua Passerini 


21. Genus Axnphorophora Buckton 

Buckton, Monog. Brit. Aphides, 1876. Type A. ampidlata n.sp. 

Key to Californian Speoieso 

Cornicles pale, or at most slightly dusky, swollen and vasiform (fig. 113). Y1 


spur longer than III, the latter with 35-45 sensoria.rubl (Kalt.) 

Cornicles black, greatly dilated in apical one-half (fig. 161). VI spur shorter 
than III, latter with 13-17 sensoria.latyslphon Davidson 


56. Amphorophora latjrsiphon Davidson 

Figure 161 

Davidson, Jour. Econ. Ent., vol. 5, p. 408, 1912 (orig. desc.). 

Becords.—Vinca major, San Jose (Davidson); Courtland, Contra Costa County 
(Davidson); Stanford University, 1912 (Morrison, Essig). Convolvulus arvensis, 
San Jose (Davidson). Solanum tuherosum, Walnut Creek, Contra Costa County, 
1915 (Davidson). 

This species lias been found sparingly in the San Francisco Baj" 
region on periwinkle, morning-glory, and potato tubers, although it 
has never seemed to be common. The author has not collected it, his 
only specimens being some taken by Essig on periwinkle near Stan¬ 
ford University, The odd shape of the cornicles is a distinguishing 
character. 


57. Amphorophora rubi Kalt. 

Figures 111, 113, 162 

Kaltenbach, Monog. d. Pflanzenlause, p. 23, 1843. Aphis (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 5, p. 411, 1912 (list). 

Shinji, Can. Ent., vol. 49, p, 62, 1917 (list). 

Records,—Ruhus parviflorus; San Jose (Davidson): Ruhus spp., Walnut Creek, 
1915 (Davidson); Berkeley (Shinji). 

This species has been taken a few times on thimble-berry in the 
San Francisco Bay region. Davidson writes that he has also fo^d 
it on blackberry and loganberry in the vicinity of Walnut Creek, 

®G. O. Shinji (Can. Ent., vol. 49, p. 51, 1917) described an aphid from Ciculta 
virosa var, califomica in Berkeley, which he called Amphorophora cicutac n,sp. 
The author has Jiever seen specimens, so does not feel that he can recognize this 
as a good species. Of some half dozen new (f) species described by Shinji the 
author has found none, on examining specimens, Chat are good species, hence he 
cannot recognize this one at present. 
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Contra Costa County. The author has recently received specimens 
from Gillette of an alate viviparous female and apterous oviparous 
females taken in the vicinity of Fort Collins, Colorado. Inasmuch as 
the descriptions of this species are inadequate and not readily acces* 
sible it has been thought best to give here brief descriptions of the 
different forms. As no color notes were received with the specimens 
they must necessarily be omitted. 

Alate viviparous fentaJe (from Fort Collins, Colorado).—Antennae 
half as long again as the body, dusky, and placed on small but distinct 
tubercles. From the mounted material it appears as if III were 
dusky, IV, pale with extreme tip dusky; V, pale with apical one-third 
dusky; and VI dusky. VI spur is the longest segment, followed by 
III, IV, V, VI base, 1, and II. The usual primary and accessory 
sensoria are present on VI base, and the primary sensorium on V. 
Secondary sensoria are present only on III. These are small, circular, 
irregular-sized, and irregularly placed along the whole length of the 
segment. . The number (35 to 40) is such as to make the segment 
appear tuberculate. The beak is quite large and long, reaching to or 
slightlj^ beyond the third coxae. The thorax is dusky. The wings 
fairly large, and normal. The second branch of the third discoidal 
vein arises nearer to the base of the first branch than to the apex of 
the wing. Normally the measurements are as follows: From the basi* 
of the second branch of the third discoidal to the tip of the wing is 
about 0.8 mm., from the base of the first branch to the base of the 
second 0.4 mm., from the apex of the first branch to the apex of the 
second 0.29 mm. In one case the base of the second branch was 1.02 
mm. from the apex of the wing, and but 0.034 mm. from the base of 
the second, while the apices of the two branches were but 0.187 mm. 
apart. The legs are long, femora pale with apical one-fourth dusky, 
tibiae and tarsi dusky. The abdomen is pale with some slight dorsal 
dark markings, these being indistinct in the mounted specimens. The 

cornicles are fairly long, clavate on the apical one-half or two-thirds, 

/» 

dusky throughout, and with the extreme tip reticulated. In length 
they are somewhat shorter than III, but longer than IV. The cauda 
is pale, short, and triangular, being about eq\ial in length to the 
hind tarsi. 

Measurements: body length, 1.785 mm.; antennae total, 2.788 mm.; 
III, 0.68 mm.; IV, 0.51 mm.; V, 0.408 to 0.425 mm.; VI, base, 0.12 
mm.; VI, spur, 0.867 to 0.884 mm.; cornicles, 0.578 to 0.646 mm.; 
cauda, 0.102 mm.; hind tarsi, 0.102 mm.; wing length, 3.128 mm.; 
width, 1.292 mm.; expansion, 6.8 mm. 
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Apterous oviparous female (Fort Collins, Colorado).—^Pale 
throughout, with many small hairs scattered over the body. Most 
of these hairs are simple, but some especially on the front of the head 
and on the bases of the antennae, are capitate. Antennae slightly 
longer than the body, pale, with VI and the apices of the other seg¬ 
ments dusky. VI spur and III are subequal or either one may be 
slightly longer than the other. These are followed by IV, V, VI base, 
I, and II. The usual primary and accessory sensoria are present on 
VI base, and the primary sensorium of V. Secondary sensoria are 
present only on III, and number about nine or ten. These are small, 
circular, but varying in size, and are arranged in a more or less 
even line along the basal one-half to two-thirds of the segment. Beak 
pale, with tip dusky, quite large and long, reaching to or beyond the 
third coxae. Thorax and legs normal, except the hind tibiae which 
are quite long, and furnished with a large number of sensoria. 
These sensoria cover practically the whole joint. Cornicle very long 
and large, curved outward, pale, with apex dusky, and with distinct 
reticulations at the extreme tip. They are markedly larger than in 
the alate viviparous females, being considerably longer than the third 
antennal segment, and in some cases even half as long again. The 
cauda is small, pale, and triangular, although somewhat larger in the 
viviparous female. 

Measurements: body length, 2.04 mm.; width of thorax, 0.595 mm.; 
antennae total, 2.446 mm.; Ill, 0.646 to 0.697 mm.; IV, 0.442 to 0.459 
mm.; V, 0.356 to 0.374 mm.; VI, base, 0.136 mm.; VI, spur, 0.663 mm.; 
cornicles, 0.918 to 0.952 mm.; cauda, 0.187 mm.; hind tarsi, 0.136 mm. 


22. Genus Idiopterus Davis 

Davis, Ann. Ent. Soc. Am., vol. 2, p. 198, 1909. Type, I, neprelepidis n.sp. 

58. Idiopterus nephrelepidis Davis 
Figure 110 

Davis, Ann. Ent. Soc. Am., vol. 2, p. 198, 1909 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910 (list). 

Essig, Pom. Jour. Ent., voL 3, p. 538, 1911 (list). 

Becords.—Nephrolepis exaltata, Santa Paula (Essig), Palo Alto, April, 1915, 
San Diego, March to May, 1916; Biverside, February, 1917: CyrtoniAjm fulcomm, 
Berkeley, March, 1915 (Es^ig); ferns (unidentified species of house ferns), Stan¬ 
ford University (Davidson^ Morrison); Viola sp., Claremont (Essig). 

This small' black iq^hid is often found in houses and nurseries, and 
occasionally out of doors, on the fronds of various kinds of house 
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ferns, particularly the Boston fern. Essig has also found it on violets 
in the vicinity of Pomona College. The alate females have the wings 
beautifully marked with black and white. 


23. Genus Macrosiphum Passerini 
Passer ini, Gli Afidi, 1860. Type Aphis rome Linn. 

Key to California Species 
Alate viviparovs females 

1. Cornicles slightly clavate on one side, somewhat as in Bkopalosiphum. 

tulipae (Honell) 

— Cornicles not clavate. 2 

2. Ill as long as V and VI (base and spur).soncheUa (Monell) 

— Ill not as long comparatively.... 3 

3. HI pale, IV, V, and VI dusky.jasminum (Clarke) 

— Not so; if IV, V, and VI are dusky then III is also, except perhaps the base; 

or if III is pale throughout then at least the greater part of IV and V are 
also pale . 4 

4. VI (base and spur) shorter than III, but V and VI together are longer than 

III .bacebaradis (Clarke) 

— VI (base and spur) not shorter than III. 5 

5. Secondary sensoria on III, IV, and V. Cornicles not reticulated. 

beucherae (Oestlund) 

— No secondary sensoria on V. 6 

6. Secondary sensoria on both III and IV. Cornicles with tips at least reticulated 

(%. 152) . 7 

— No secondary sensoria on IV. 10 

7. Cornicles and cauda subequal in length, the former being more or less bottle¬ 

shaped .sanbomi Gillette 

— Cornicles longer than cauda. 8 

8. Cauda light green. Secondary sensoria only occasionally present on IV and 

then very small and indistinct.rosae (Linn.) 

— Cauda dark (brown or black). Seven or more distinct secondary sensoria 

on IV . 9 

9. Body with capitate setae, especially on head and antennae. 

artemisiae (Fonsc.) 

— Body without capitate setae. Abdomen with dark dorsal markings. 

lactucae (Kalt.) 

10. Cornicles with at least tips reticulated (fig. 132). 34 

— ‘Cornicles with no reticulations (fig. 156). 11 

11. Body with fan-shaped setae.artemisicola (Williams) 

— Body without fan-shaped setae. 12 

12. Distal two-thirds of cornicles black.ortbocarpus (Dvdn.) 

— Only tip of cornicles black. 13 

13. Cornicles long and slender. About 18 secondary sensoria in a row on III 

(fig. 130).piBi (Kalt.) 

— Cornicles shorter and heavier. About 25 to 30 sensoria scattered irregularly 

along III (fig. 157).dlrbodum (Walker) 

14. Cornicles with more than apical one-half reticulate (fig. 149), 

ludovicianae (Oestlund) 

— Cornicles with less than apical one-half reticulated (fig. 128). 15 
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15. Cornicles dusky for practically their entire length___ 20 

— Cornicles with less than apical one^half dusky_ 16 

16. Cornicles considerably longer than III, with apical portion curved outward. 

About a dozen, medium-sized sensoria in a straight line along basal two- 
thirds of III (fig. 131)..califomieiuii (Clarke) 

— Cornicles not considerably longer than III. 17 

17. Cornicles and VI spur subequal, the former fairly long, slightly curved 

outward and slightly swollen before the tip (fig. 128).stanlesd Wilson 

— Cornicles considerably shorter than VI spur, and not swollen before the tip 18 

18. Secondary sensoria in a fairly straight line on III. Body not pulverulent 19 

— Body covered with a slight pulverulence. Ill with about 30 fairly large¬ 

sized sensoria, more or less scattered along the entire length (fig. 143). 

albiffons Bssig 

19. Cornicles about half the length of VI spur and considerably shorter than III, 

the latter with about 20 to 30 secondary sensoria.pteridls Wilson 

— Cornicles about two-thirds as long as VI spur and slightly shorter than III, 

the latter with about 15 sensoria (fig. 133).cucurbltae (Thomas) 

20. Ground or basal color of abdomen green. 21 

— Ground or basal color of abdomen red, brown, or black. 24 

21. Cornicles green, sometimes dusky at apex...solanlfolii (Ashmead) 

— Cornicles black . 22 

22. Ill with a small number (9-15) of secondary sensoria on basal one-half 

(fig. 135); longer than VI spur.granarium (Kirby; 

— Ill with some 30 or more sensoria scattered along its entire length (figs. 151, 

159); Bubequal to or shorter than VI spur. 23 

23. Cornicles and III subequal. Tibiae with apices only dusky.rosae (Linn.) 

— Cornicles longer than III. Tibiae dusky throughout. 

rudbeckiae (Fitch) n.var. madia 

24. Cauda pule . 25 

— Cauda dusky . 27 

25. Ill and VI spur subequal.jrosae (Linn.) 

— Ill shorter than VI spur. 26 

26. Cauda about one-half as long as cornicles, the latter shorter than IV. 

chrsrsanthemi (Oestlund) 

— Cauda slightly more than one-half as long as cornicles, the latter equal to or 

longer than IV.rudbeckiae (Fitch) 

27. Ill and VI spur subequal. 28 

— Ill longer than VI spur...taraxici (Kalt.) 

28. Body yellowish-brown in color; legs same except tarsi and tips of tibiae and 

femora which are dusky to black.yalerianae (Clarke) 

— Body dark reddish-brown to black in color; legs dusky throughout. 

ambrosiae (Thomas) 


Apterous viviparous females^^ 

1. Cornicles clavate on one side, somewhat as in Bhopalosiphum, 

tulipae (Monell) 

— Cornicles not so, being cylindrical or subcylindrical. ^ 2 


10 Only the species of which there are s;pecimens available to the author, or of 
which there are adequate descriptions, are Included in this key. The ^ecies rep¬ 
resented in the author ^8 collection are marked with an asterisk (*). The author 
recognizes the great difficulty in separating the apterae of various species, par¬ 
ticularly in this Igenus. and offers this key merely as a slight aid toward the recog¬ 
nition of the better known species. 

























1919] Sttmin: A Synopsis of the Aphididae of California 


59 


2. Ill without or at most with only a few secondary sensoria (0-12). 11 

— Ill with several (over 12) secondary sensoria scattered along the greater part 

of its length. 3 

3. Cornicles short and tapering, being somewhat bottle*shaped and not distinctly 

longer than the cauda.sanbomi Gillette* 

— Cornicles normal, being cylindrical and considerably longer than the cauda 4 

4. Ill and IV with secondary sensoria.heucherae (Oestlund) 

— IV without secondary sensoria. 5 

6, General body color dark, bein^ red, wine, brown or black. 6 

— General color lighter, usually being a shade of green. 8 

6. Cauda black. Legs black, except the bases of the femora_taraidci (Kalt.) 

— Cauda pale. Legs with at least the bases of the femora and tibiae not black 7 

7. Legs green, except tarsi and apices of femora and tibiae. Cauda not more than 

half the length of the cornicles. Not more than ten to twelve sensoria on 
the basal one-third of III.rosae (Linn.)* 

— Legs black, except bases of femora and tibiae, which are light brown. Cauda 

more than half the length of the cornicles. A considerable number of 
sensoria scattered over more than the basal one-half of III. 

rudbecktae (Fitch)* 

8. Cornicles subequal to or shorter than III. Body covered with a whitish pul- 

verulence . 9 

— Cornicles distinctly longer than III. Body without whitish pulverulence 10 

9. Cornicles, except tip, and cauda green; the former subequal in length to III 

and about twice as long as cauda.albifrons Essig* 

— Cornicles black, cauda yellow or light brown; the former considerably shorter 

than III and not twice as long as cauda.iudoviclanae (Oestlund)* 

10. Cauda quite broad and blunt at end. Cornicles with not more than apical one- 

sixth reticulated.rosae (Linn.)* 

— Cauda slender and pointed. Cornicles with apical one-fourth reticulated. 

rudbeckiae (Fitch) n.var. madia* 

11. Body covered with capitate or fan-shaped setae. 12 

— Body without specialized .setae. 14 

12. Setae with fan-shaped tips and thickly covering the body. Cornicles slender 

and imbricated for their entire length.artemisicola (Williams)* 

— Setae capitate and only sparsely covering body. 13 

13. Cornicles fairly stout, with tips reticulated, and about twice as long as cauda. 

artemisiae (Fonsc.) 

— Cornicles slender, with no reticulations, and considerably more than twice the 

length of the cauda.pteridls Wilson 

14. Cornicles with tips at least reticulated. 16 

—. Cornicles with no reticulations. 15 


15. Cornicles very long and slender. Antennae considerably longer than body. 

plsi (Kalt.l* 

— Cornicles shorter and heavier. Antennae at most but slightly louger than 


body . ^...dlrhodum (Walker)* 

16. Cornicles for the most part dusky or black. 17 

— Cornicles mostly pale or green. 19 

17. Cornicles and III subequal. Body not piilverulont. 18 


— Cornicles considerably shorter than III. Body more or less pulverulent. 

ludovicianae (Oestlund)* 
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18. Ill with but two or four seusoria near base; longer than VI spur. 

griaariuin (Kirby)* 

— Ill with six or so sensoria on basal one-half; shorter than or equal to VT 


spur ...roaaa (Linn.)* 

19, Cornicles longer than III. 20 

— Cornicles at most subequal to III.... 21 


20. Antennae pale, except VI and the apices of III to V. Cornicles slightly 

swollen near distal end...staaloyl Wilson* 

— Antennae dusky, except III, basal part of IV, and perhaps the extreme base 

of V. Cornicles long, slender, and out-curved-caUfornlcuxn (Clarke)* 

21. Cauda broad, and blunt, with the sides almost parallel and about half as long 

as cornicles...lactncae (Kalt.)* 

— Cauda slender-pointed, and more than half as long as cauda. 22 

22. VI spur and III subequal....solanlfolii (Ashmead)* 

— VI spur considerably longer than III...cucurbltae (Thomas)* 


59. Macrosiphum albifrons Essig 

Figures 143, 144 

Davidson, Econ. Ent., vol. 2, p. 304, 1909. Macrosiphum sp. (list). 
Essig, Pom. Jour. Ent., vol. 3, p. 543, 1911 (orig. dcsc.). 

Becords,—Lupinus sp., Santa Paula (Essig); Stanford University (Davidson); 
Jasper Ridge, Coast Range Mountains, Santa Clara County, April, 1912 (V. G. 
Stevens); Berkeley, April, 3915 (Geo. Shinji); Mount Hood, Oregon, August, 
1916 (E. A. McGregor). 

This large, flocculent aphid is found occasionally infesting various 
lupines throughout the Pacific Coast, from southern California north, 
well into Oregon. The author has specimens from Berkeley and 
Oregon, although he has never collected it himself. 


60. Macrosiphum ambrosiae (Thomas) t 

Thomas, Ill. Lab. Nat. Hist., Bull. 2, p. 4, 1878. Siphonophora (orig. 
desc.). 

Sanborn, Kans. Univ. Sci., Bull. 3, p. 74, 1904 (desc.), 

Beoords,—Helianihus annuus; Orange (T. D. A, Cockerell); San Diego, April, 
1916. 

In 1915 the author received a few specimens of this species 
T. D. A. Cockerell from Orange, and in 1916 he collected it once on 
sunflower in Exposition Park, San Diego. At first it was thought to 
be M. sonchi (Linn.), and was so reported by Cockerell. Since then 
it was identified by J. J. Davis as probably AT. ambrosiae (Thomas). 
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61. Macrosiphum axtemisiae (Fonsc.) 

Figures 342, 145 

Boyer de Fonscolmbe, Ann. Ent. Soc. France, vol. 10, p. 162, 1841. Aphis 
(orig. desc.). 

Essig, Pom, Jour. Ent,, vol, 3, p. 546, 1911, Mooroaiplmm frigidae (Oest,) 
(desc,). 

Davidson, Jour. Econ. Ent., vol. 3, p. 133, 1914. Macrosiphum frigidae 
(Oest.) (list). 

Wilson, Trans. Amer, Ent. Soe., vol. 43, p. 97, 3915 (desc.). 

Records, — Artemisia cahfomica; Santa Paula (Essig); Walnut Creek, Contra 
Costa County (Davidson). 

Occasionally this species is found infesting the tender shoots of 
the common California sage brush. It is characterized by the presence 
of capitate hairs scattered sparsely over the body, particularly of the 
apterous female. The synonomy above is after Wilson, who lists 
M. frigidae (Oestlund) as a synonym of arfemi^ia^e (Fonsc.). 

G2. Macrosiphum artemisicola (Williams) 

Figures 146, 147 

Williams, Univ. Nob, Studios, vol. 10, p, 73, 1910. Siphonophora (orig, 
desc.). 

Wilson, Trans. Am. Ent. Soc., vol. 41, p. 96, 1915 (desc.). 

Mecords,—Artemisia tridentatay A, vulgaris; Oregon (California) (Wilson). 

Although there is no published record of the presence of this 
species in California it is included here on Wilson’s authority. He 
stated to the author that he had found it in California, although he 
failed to give any date or locality record. This is characterized by 
the fan-shaped seta(* which thickly cover the body of the apterae, and 
which are present on the ventral side of the abdomen of the alates. 
The author has specimens taken by R. W. Haegele in the summer of 
1915 on Arfemma sp. near Canton, Montana. 

I • 

63. Macrosiphtun baccharadis (Clarke") 

Clarke, Can. Ent., vol. 35, p. 254, 1903. Neetarophora (orig. dese.). 

Seeord.—Baoehatis sp., Berkelej (Clarke). 

This species is one of those described by Clarke, but since then 
unknown. It is possible that it is M. nidbeckiae (Fitch), which is so 
common on Baecharis throughout California. 
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64. Macrosiphum californicuxn (Clarke) 

Fi^rnres 131^ 132 

Clarke, Can. £nt., vol. 35, p. 254, 1903. Nectarophora (orig. desc. apterae). 

Davidson, Jour. Boon. Ent., vol. 2, p. 304, 3909 (list). 

Davidson, Jour, Econ. Ent., vol. 3, p, 380, 1910 (list). 

Davidson, Pom. Jour. Ent., vol. 3, p. 398, 1911 (list). 

Essig, Pom. Jour. Ent, vol. 3, p. 548, 1911. 3f. laeviyatae, n.sp. (orig, 
dose.). 

Records,—Salix sp.; Newcastle, Placer County (Clarke); Stanford University 
and Penryn, Placer County (Davidson); Stanford University, November, 1914 
(Morrison), May, 1915; Berkeley, April, 1915 (Shinji); August, 1915, Salix 
IcLcvigata; Santa Paula (Essig); Riverside, May, 1917. 

Clarke described the apterous females of a species of Nectarophora 
(Macrosiphum) from specimens taken on willow in Placer County. 
Because of the extremely long (wnicles it is possible to identify this 
with specimens taken since throughout the San Francisco Bay region 
on various species of willows. Essig’s M, laevigatae from Santa 
Paula is the same species, having been compared by the author with 
specimens from Stanford University and Berkeley. Morrison has 
taken the males and oviparous females of this species in the vicinity 
of Stanford University in November, 1914. The author has reared 
specimens of Aphidius polygonaphis Pitch, and Praon simulans Prov. 
from this species taken in Berkeley. 


65. Macrosiphum chrysanthemi (Oest.) 

Oestlund, 34th Rep. Geol. Surv. Minn., vol. 22, 1886. Siphonophora (orig. 

desc.). 

Davidson, Jour. Econ. Ent., vol. 5, p. 431, 1912 (list). 

Record, —Undetermined species of Compositae; Courtland (Davidson), 

This is a doubtful species taken by Davidson at one time from an 
undetermined composite near Courtland. The author is entirely 
unacquainted with the species. 

66. Macrosiphum cucurbitae (Thos.) 

Figures 133, 134 « 

Thomas, 8th Ann. Rep. Illinois St. Ent., p. 66, 1879. Siphonophora (orig. 
desc.). 

Record,—Cuoufhita sp., Hayward, Alameda County, July, 1915 (Roy E. Ckmp* 
bell); Los Angeles, May, 1917. 
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In July, 1915, Roy E. Campbell of the Btireau of Entomology, 
sent the author specimens of a Macrosiphum sp. from squash in Hay¬ 
ward, In 1917 the author found the same species abundantly on 
squash in Los Angeles. These the author identified as being specimens 
of M, cucurbitae (Thomas). Later J. J. Davis verified the deter¬ 
mination. This is a new record for California. As the available 
descriptions of this species are quite inadequate, the author gives 
herewith a few descriptive notes taken from these specimens. 

ALate viviparovs female ,—Antennae longer than the body, placed 
on distinct frontal tubercles, dusky <»xcept I, II, and extreme base 
of HI. The spur of VI is the longest segment, followed by III, which 
is about four-fifths as long. IV and V are subequal, and almost as 
long as III. Tlie usual primary and accessory sensoria are present 
on V and VI. Secondary sensoria are present on III (fig. 133), being 
small, circular, numbering about 14 to 15, and arranged in a fairly 
even row along tlie whole length of the segment. Beak pale with 
dusky tip, reaching to the second coxae. Thorax and abdomen green, 
the thoracic lobes not conspicuously darkeiud. Cornicles (fig. 134) 
gretm with api(»al one-third dusky, ecpial to or slightly longer than 
III, imbricated with tip reticulated. Cauda large, pale, vasifomi, 
slightly more than half the length of the cornicles, reaching to their 
apices. Wings and legs normal. 

Measurements: Body length, 2.3 mm.; antennae total, 3.23 to 3.35 
mm.; Ill, 0.685 to 0.714 mm.; IV, 0.629 to 0.646 mm.; V, 0.603 to 
0.612 mm.; VI, base, 0.136 to 0.153 mm.; VI, spur, 0.935 to 0.696 mm.; 
cornicles, 0.714 to 0.731 mm.; cauda, 0.408 mm. 


67. Macrosiphum dirhodum (Walker) 

Figures 156, 157 

Walker, Ann. Nat. Hist., (2), vol. 3, p. 43, 1848. Aphis (orig. dcsc.). 

Theobald, Jour. Econ. Biol., vol, 8, p. 128, 1913 (desc.). 

* Patch, Maine Agr. Exp. 8ta., Bull. 233, 'p, 268, 1914 (note). 

Gillette, Jour. Econ. Ent., vol, 8, p. 103, 1915 (note). 

Eeoord, —Bose, Santa Ysabel (3000 feet altitude), San Diego County, May, 
1916; Biverside, April, 1917. 

The author found this species sparingly on rose near Santa Ysabel, 
San Diego County, in May, 1916, and again in April, 1917, in River¬ 
side. According to Gillette, this species passes the winter on rose, 
and the summer on various grains and grasses, as M, rosae (Linn.) 
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may do. These are the only records of it in California. The author 
has compared it with specimens taken by R. W. Doane in 1915 on 
grain in Utah. 


68. Macrosiphum granarium (Kirby) 

Figures 135, 148 

Kirby, Linn. Boc. Trans., vol. 4, p. 238, Aphis (orig. desc.). 

Davidson, Jour. £eon. Ent., vol. 5, p. 411, 1912 (list). 

Theobald, Jour. Econ. Biol., vol. 8, p. 58, 1913 (desc.). 

Davidson, Mon. Bull., Cal. Comm. Hort., vol. 6, p. 65, 1917 (note). 

Kecards,—GranUnaoeae (various species); San Jose (Davidson); Stanford 
University, January to May, 1915; Berkeley, March, 1915: Typha latifolia 
(Davidson). 

This is a more or less common species of Macrosiphum on various 
grains and grasses in the San Francisco Bay region during the winter 
and spring. In late spring and early summer, as the grasses begin 
to dry out, it leaves them for the cat-tail rush or California tule 
(Davidson, 1917). In the late fall or early winter it returns to the 
grains and grasses, where it passes the winter in the viviparous forms. 


69. Macrosiphum heucherae (Thomas) 

Thomas, 8th Ann. Bep. Illinois St. Ent., p. 66, 1879. Siphonophora (orig. 
desc.). 

Davidson, Jour. Econ. Ent., vol, 8, p. 427, 1915 (desc.). 

Eecord,—Heuchera Jiariwegi, Bedwood Canyon, Contra Costa County (David¬ 
son). 

In the latter part of May, 1914, Davidson found all the forms, 
including the apterous and alate viviparous females, the apterous 
oviparous females, the alate males, and eggs on the flower stalks of 
alum root in Contra Costa County. Since his description no record 
has been made concerning the species. The author is unacquainted 
with it, having never seen specimens. 

70. Macrosiphum jasmini (Clarke) 

Clarke, Can. Ent., vol. 35, p. 252, 1903. Nectarophora (orig. desc.). 

Eecord, —^Jessamine, Berkeley (Clarke). 

Since Clarke’s description of the apterous viviparous females of 
this species it has never been found. Its identity is, therefore, un¬ 
known to the author. 
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71. Macrosiphum lactucae (Kalt.) 

Kaltenbachi Monog. d. Pflanzenlause, p. 199, 1857. Nectarophora (orig. 
desc.). 

Sanderson, Gan. Ent., vol, 33, p. 69, 1901. Nectarophora (desc.). 

Essig, Univ, Calif. Publ., Eutom., vol. 1, p. 328, 1917 (list). 

Eecord.—Ciconum intyhuSf Rutherford, Napa County, 1916 (Essig). 

This species has been taken only by Essig on chicory in Napa 
County during June, 1916. As its determination is doubtful the 
author gives herewith a brief description of the alate female. 

Body pale to green, with the following parts more or less dusky: 
head, antennae, prothorax, thoracic lobes, apex of beak, tarsi, apical 
one-fifth to one-fourth tibiae, apical one-half femora, cornicles, anal 
plate, marginal spots on the abdominal segments, submarginal spots 
of the second and third abdominal segments, dorsal bands on the 
fourth and fifth, and the dorsum of the remaining abdominal seg¬ 
ments. Eyes red. 

The antennal tubercles are prominent and project rectangularly 
inward. A prominent frontal tubercle is present on the apex. The 
antennae' are about half as long again as the body. The usual primary 
and accessory sensoria are present. On HI there are from thirty-five 
to forty-fiv(' circular secondary sensoria; on IV from five to fifteen 
secondary sensoria. These two segments appear tubereulate. The 
beak reaeh(*s beyond tin* second coxae. The cornicles are longer than 
the cauda, and subecpial in length to the fourth antennal segment. 
They are subcylindrical and fairly stout. The cauda is long and ensi- 
form, reaching to the tip of the cornicles. The wings and venation 
are normal. 

Measurements (of three specimens) ; Body length, 1.836 to 1.955 
mm.; width of thorax, 0.765 to 0.833 mm.; antennae, total, 2.805 to 
2.992 mm.; HI, 0.680 to 0.697 mm.; IV, 0.441 to 0.527 mm.; V, 0.391 
to 0.425 mm.; VI, base 0.085 to 0.119 mm.; VI, spur 0.952 to 1.105 
mip.; cornicles, 0.441 to 0.493 mm.; cauda, 0.238 to 0.272 mm.; hind 
tarsi, 0.136 to 0.153 mra.; wing, length, 3.145 to 3.315 mm.; width, 
0.952 to 1.139 mm.; expansion, 7.36 to 7.87 mm. 

72. Macrosiphum ludovicianae (Oestund) 

Figures 136, 148 

Oestlund, Minn. Qeol. Nat. Hist. Surv., vol. 14, p. 23, 1886. Siphonophora 
(orig. dead.). 

Davidson, Jour. Boon. Ent., vol. 7, p. 136, 1914 (list). 

Wilson, Trans. Am. Ent. Soc., vol. 12, p. 98, 1015 (desc.) 
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Records.—Artemisia heterophylla; Walnut Creek, Contra Costa County (David¬ 
son), Berkeley, 1915 (Shinji); Artemisia draounouloides, CorwolvvXus sp., Siachys 
hullata, Berkeley, 1915 (Shinji). 

This species is quite common in the San Francisco Bay region on 
various species of sagebrush. George Shinji has taken it also on hedge- 
nettle and bindweed in Berkeley. It is distinguished from other sage- 
infesting species of Macrosiphum by the fact that the body of the 
apterous females is covered with pointed setae as opposed to the fan¬ 
shaped setae of M. artemisicola (Williams), and the capitate setae 
of M. artermsiae (Ponsc.). 


73. Macrosiphum orthocarpus Davidson 

Davidson, Jour. Econ. Ent., vol. 2, p. 304, 1909 (orig. desc.). 

Davidson, Jour. Econ. Ent,, vol, 3, p, 380, 3910 (list). 

Record,—Oriliocarpus pnrpurascens; Stanford University (Davidson). 

Since Davidson found the specimens on owl-clover from which he 
described this species, it has not again been taken. 


74. Macrosiphum pisi (Kalt.) 

Figures 130, 150 

Kaltenbach, Monog. d. Pflanzenlause, p. 23, 1843. Aphis (orig. dcsc.). 

Davidson, Jour. Econ. Ent., vol. 2, p. 304, 1909 (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 380, 1910 (list). 

Essig, Pom. Jour, Ent., vol. 2, p. 336, 1910. Nectarophora (desc.). 

Branigan, Mon. Bull. Cal, Comm. Hort., vol. 4, p. 285, 1915. M. destruc¬ 
tor (Johnson) (list). 

Davis, U. S. Dept. Agr., Bull. 276, p. 11, 1915 (list). 

Records,—Pistm sativum; Claremont, Santa Ana, and Ventura (Essig); Ala¬ 
meda County (Brannigan); El Cajon, San Diego County, May, 1916: Lathyrus 
odoratus; Stanford University (Davidson, Morrison); San Diego, October, 1916: 
Viola sp.; Claremont, Santa Ana, Ventura (Essig); Medxcago sp.; HoltviUe, 
Imperial County (V. L. Wildermuth): Psorales macrostachya; Santa Paula 
(Essig). 

The pea aphis is quite common throughout the state, especially ^ 
garden and sweet peas. It has been taken a few times on other plants, 
such as alfalfa, violets, and leather-root, but it is uncommon. This 
species is readily distinguished by its bright, shining green color, large 
size, and long, slender, imbricated, but non-reticulated cornicles. 
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75. Macrofiphnm pteridis Wilson 

Pigureu 317, 318 

WilBon, Trans. Am. But. 8oc., vol. 41, p. 101, 1915 (oiig. desc.). 

Secords*—Pteris aquilina; Walnut Creek, Contra Costa County, 1915 (David¬ 
son). 

This species has been found by Davidson on the fronds of common 
brake in the San Francisco Bay region. Wilson reported it as present 
throughout southern and western Oregon. There are a few specimens 
of the alate females in tlie author’s collection, received from Davidson. 


76. Macrosiphuxn rosae (Linn.) 

Figures 106, 151, 152 

Linnaeus, Syst. Nat. vol. 4, p. 73, 1735. Aphts (orig. desc.). 

Clarke, Can. Ent., vol. 35, p. 254, 1903. NectaropJiora (list). 

Davidson, Jour. Eeon. Ent., vol. 2, p. 304, 1909 (list). 

Davidson, Jour. Eeon. Ent., vol. 3, p. 380, 1910 (list). 

Davidson, Pom. Jour. Ent., vol. 3, p. 399, 1911 (list). 

Essig, Pom. Jour. Ent., vol. 5, p. 550, 1911 (dese.). 

Carnes, Mon, Bull. Cal. Comm. Hort., vol. 1, p. 398, 1912 (list). 

Records, —Bose; through California from Humboldt County south to San Diego 
County (Clarke, Davidson, Morrison, Essig, Ferris, Shinji, the author). 

This is th(* common pink and green aphid of roses, known the 
world over. The apterae are found most abundantly in the late win- 
t(’r and <‘arly spring on the buds and stems of rose. As the alates are 
matured they fly away, supposedly either to other rose bushes or to 
various grains and grasses. This past spring (1917) it has been very 
abundant in the vicinity of Riverside, but the previous spring (1916) 
in San Diego it was rare. There the most abundant rose aphis was 
Myzaphis rosarnm (Walker). 

77. Macrosiphum rudbeckiae (Fitch) 

• Fitch, Cat. Homop. N. Y., p. 66, 1851. Aphis (orig. desc.). 

Essig, Pom. Jour. Ent., vol. 3, p. 400, 1911. Aphis (de8C.).ii 

Davidson, Jour. Eeon. Ent, vol. 7, p. 137, 1914 (list). 

Records,—Ambrosia psilostachya; Santa Paula (Essig); Baccharis vimmalis; 
Santa Paula (Essig), Riverside, September, 1916; Dipsacus fullonum; San Jose 
(Davidson): Helianihus amuas; Riverside, September, 1916; Salix sp.; Chrysan¬ 
themum; Arlington, Riverside County, September, 1916; undetermined species of 
Compositae; Redwood Canyon, Contra Costa County, July, 1914 (R. W. Haegelel. 

11 In the drawings accompanying this description by Essig the following mis¬ 
takes are noticeable: the third discoidal vein of the forewings is twice-branched 
instead of once-branched, and the third antenal segment of the apterous female 
bean several secondary sensoria instead of none, as figured* 
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This reddish-colared Macrosiphum is distributed abundantly 
through the San Francisco Bay region and southern California on 
various Compositae. In one case the author found it doing consider¬ 
able damt^^e to chrysanthemums by stunting and distorting the buds. 
Once he found it infesting the tender leaves and stalks of willow. 
The author reared specimens of Diaretus rapae Curt, from an infesta¬ 
tion of this species taken on willow. 

77a. Macrosiphum rudbeckiae (Fitch) var. madia n.var. 

Figures 153, 154 

In September, 1915, the author found a species of Macrosiphum 
infesting the heads of tarweed {Madia sativa) on the campus of the 
University of California, Berkeley. Specimens of Praon simulans 
Prao. were reared from this collection. Mounted specimens are almost 
identical with M. rudbeckiae (Fitch), but in life they differ in the 
coloration. Because of this it has been thought best to describe* it 
herewith as a color variety of M. rudbeckiae, naming the variety. 
madia, after its host plant. 

Host: Madia sativa. Date: September 12, 1915. 

Locality: Berkeley, California. Collection number: APS 70-15. 

Alate viviparous female, —Prevailing color: dark-green, slightly 
pruinose. Head brownish (fuscous), about as long as broad, with 
distinct antennal tubercles. Antennae black, except I and 11 and the 
base of III, which are concolorous with the head. The spur is slightly 
longer than III; IV is next in length, followed by V, VI, and I, which 
are subequal, and II, which is the shortest segment. The spur is about 
six times as long as the base of VI. The usual primary sensoria are 
present on V and VT, and the usual accessory sensoria on VI. IV is 
without sensoria. III has 25-35 irregularly arranged, various-sized 
secondary sensoria placed along the whole length of the segment 
(fig. 154). The thorax is fuscous; the prothorax with rather distinct 
lateral tubercles. The beak is slightly dusky with the apical one-third 
black, reaching to the second coxae. The abdomen is greenish with a 
slight pulverulence, making it appear pruinose. The cornicles are 
long, slightly tapering, black except the basal one-third, which 
concolorous with the abdomen, apical one-fifth reticulate (fig. 153). 
The cauda is long and pointed, pale (slightly reddishf), about one- 
half as long as the cornicles. The legs arc black except the basal half 
of the femora and the coxae, which are greenish. The wings and 
venation are normal. 
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Measurements: Body length (exclusive of cauda), 2.11 mm.; width 
of thorax, 0.91 mm. Antennae: total, 2.07 mm.; I, 0.12 mm.; II, 
0.09 mm,; III, 0.76 mm.; IV, 0.55 mm.; V, 0.47 mm.; VI, 0.12 mm.; 
spur, 0.78 mm.; cornicles, 0.91 mm.; cauda, 0.45 mm.; beak, 0.89 mm.; 
hind tarsus, 0.14 mm. Wing: length, 3.6 mm.; width, 1.25 mm.; 
expansion, 8.11 mm. 


78. Macrosiphum sanbomi Gillette 

Figures 141, 155 

Sanborn, Kans. Univ., Sci. Bull. 3, p. 73, 1904. Maorostphum chrysanthemi 
(desc. ala. vivi.). 

Gillette, Can. Ent., vol. 11, p. 65, 1908 (orig. desc. apt. vivi.). 

Records, —Chrysantlieinum; Stanford University, May, 1915; Riverside, March, 
1917. 

Twice has the author found this species: once a small infestation 
in the greenhouse of Stanford ITiiiversity, and once abundantly out 
of doors in Riverside. It is an interesting species in that it does not 
fit well into any known genus. Except for the cornicles it fits Macro- 
siphvm and has been so considered. The cornicles are, however, short, 
being scarcely longer than the cauda, and are somewhat bottle-shaped, 
being considerably smallcT at the apex than at the base. 


70, Macrosiphum solanifolii (Ashmead) 

Figures 137--140, 159-160 

Ashmead, Can. Ent., vol. 12, p. 91, 1881. Stphonophora (orig. desc.). 

Clarke, Can, Ent., vol, 35, p. 252, 1903. Nectarophora citnfoliv (Ashmead) 
(list). 

Davidson, Jour. Econ. Ent., vol. 31, p. 380, 1910. Marromphum cttnfolti 
(Ashmead) (list). 

Essig, Pom. Jour. Ent., vol. 3, p. 592, 1911. Macrosiphum cximfolix (Ash- 
, mead) (desc.). 

Davidson, Jour. Econ. Ent., vol. 5, p. 411, 1912 (hat). 

Patch, Maine Agr. Exp. Sta., Bull. 242, 1915 (desc.). 

Becords,—Citrus sp.; Azusa, Los Angeles County (Clarke); Lindsey, Tulare 
County (Clarke); Santa Paula (Essig); Disporum hooken; Berkeley, May, 1915 
(Shinji): Solanum nigrum; Stanford University, October, 1916 (Ferris): Fuchsia 
sp.; Berkeley, July, 1915: Sonohus asper and 8, oleraocus; Stanford University, 
February, 1915: apple; Stanford University, May, 1915; El Cajon, San Diego 
County, July, 1916: Atnplex sp.; Berkeley, September, 1915: Oxalis corniculata. 
Riverside, February, 1917: Veinandra fasoioulaia, Riverside, February, 1917: 
Mrodium mosohatum; Pasadena, April, 1917 (R. E. Campbell); Riverside, April, 
1917. 
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This ‘‘pink and green aphid of potato’^ is distributed throughout 
California on a large variety of plants. It is recognizable by the long 
reticulated cornicles and black antennae. When the author first exam¬ 
ined specimens of Macrosiphum citrifolii (Ashmead) in Bssig's collec¬ 
tion he was struck with its resemblance to this species. In fact, after 
considerable study he could not find any constant differences. This was 
in 1915 in Berkeley. This past spring (1917) he had the opportunity 
in Riverside of making some transfer tests with specimens from oxalis. 
Migrants were placed under muslin bags on sucker growth of orange. 
It was observed that these settled there readily and produced young, 
demonstrating that the citrus species is the same as the other. On 
the strength of this Macrosiphum citrifolii (Ashmead) is listed as a 
synonym of this species. 


80. Macrosiphum sonchella (Monell) ? 

Monell, U. 8. Geol. Geog. Surv., Bull. 5, p. 21, 1879. Siphonophora (orig. 
desc.). 

Clarke, Can. Ent., vol. 35, p. 252, 1903. Nectarophora (list). 

Davidson, Jour. Econ. Ent., vol. 2, p. 304, 1909 (list), 

Davidson, Jour. Eoon, Ent., vol. 2, p. 380, 1910 (list). 

Records,—Sonchus sp,; Berkeley, Newcastle, and Palo Alto (Clarke); Stan¬ 
ford University (Davidson). 

According to Morrison the species listed as this by Davidson is 
not Macrosiphum so^ichclla (Monell), although he cannot say what 
it is. Consequently Clarke probably referred to the same speciji?s as 
did Davidson. As the author has never seen specimens he can nliake 
no statement as to its identity, so lists it as it has been heretofore. 


81. Macrosiphum Stanley! Wilson 
Figures 128, 158 

Wilson, Proc. Ent. Soc. Brit. Columbia, January, 1915 (orig. desc.). 

Record,—Sambucus callusarpa califomica; Berkeley, June, 1915. 

Prom the early part of June, 3915, until the middle of August^ 
this species was very abundant on an elderberry tree in the Botanical 
Gardens of the University of California. By the latter part of August 
all specimens had disappeared. Since then the author has never seen 
the species. J. J* Davis kindly identified these specimens. 
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82. Maorosiphum taraxici (Kalt.) 

Kaltenbaeh, Monog. d. PflanzenlauBe, p. 30, 1743. Aphis (orig. desc.), 

Theobald, Jour, £con. Biol., vol. 7, p. 77, 1913 (desc.). 

Record, — Ta/raxaoum officinale; California (Wilson). 

H. F. Wilson stated to the author that he had taken this species 
on dandelion {Taraxacum officinale) in California, although he gave 
no date or locality record. 

83. Maorosiphum tulipae (Monell) 

Monell, U. S. Geol. Goog. Surv., Bull. 5, p. 19, 1879. Siphonoplwra (orig, 
deso.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 380, 1910 (list). 

Records,—Tuhpa sp.; Stanford University (Davidson); Linodendron sp.; 
Berkeley, 1915 (Essig, Shinji). 

This species is not known to the author. It has been found on 
tulips and on the tulip trees in the San Francisco Bay region by 
Davidson, Essig, and Shinji, 

84. Maorosiphum valerianae ((^Inrke) 

Clarke, Can. Ent., vol. 35, p. 253, 1903. Neclarophora (orig. desc.). 

Record,—Valeriana offieinialis; Berkeley (Clarke). 

In 1903 (Clarke described tliis species from specimens taken on 
heliotrope in Berk(‘h\v. Since then it has not again been found. 


24, Genus Myzus Passerini 
Passerini, Gli Afidi, 1860. Type Aphis nhes Linnapus. 

This genus is very closely related to lihopalosiphum Koch, the 
principal difFerence being in the shape of the cornicles. However, 
some species fall easily into one or the other genus, depending entirely 
upon what form one has. In this respc^ct Khopalosiphum persicae 
(Sulz.) is particularly noticeable, the spring migrants having the 
clavate cornicles of lihopalosiphum^ the fall migrants having the 
cylindrical cornicles of Mxjzus, The author has followed Van der 
Goot in taking out of this genus M, rosarum (Walker) and placing it 
in the genus Myzaphis v.d.G. The antennal tubercles are laeking, 
thus placing the species in tlie Aphidini instead of the Macrosiphini. 
There are at present ten species of Myzus known to occur in Califor¬ 
nia. Following is a key to them: 
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EBT to the CiXIFOBNIl. Bpeoixs 
Alate viviparous females 

1. Secondary gengoria progent on III only. 5 

— Secondary gensoria present on other segments as well as on III. 2 

2. Secondary sensoria on III, IV, and V. 3 

— Secondary sensoria on III and IV, none on V.fragaefolil Cockerell 

3. Cornicles dusky for entire length.cynosbatl (Oestlund) 

— Cornicles mostly pale. 4 

4. Thoracic lobes distinctly darker than general body color, being black or dark 

brown .aquilegla Essig 

— Thoracic lobes at most only slightly darker than body, being a pale brown. 

braggU Gillette 

5. Body black throughout.ceracd (Fabricius) 

— Body not black throughout..6 

6. Cornicles pale except at extreme tip. 7 

— Cornicles with more than tip dusky. 8 

7. VI spur longer than III, the latter with but 9 to 12 sensoria. 

varlans Davidson 

— VI spur at most equal to III, the latter with 18 to 26 sensoria. 

lycopersici (Clarke) 

8. Cornicles longer than either IV or V. 10 

— Cornicles not longer than either IV or V. 9 

9. VI spur longer than II.circumllexuin (Buckton) 

— VI spur shorter than III.riblfoUl Davidson 

10. Ill with 15 to 25 sensoria (fig. 178).rhanmi (Fonse.) 

— Ill with but 9 to 12 sensoria.varlans Davidson 


Apterous viviparous female 

1. Body covered with capitate hairs. 2 

— Body not covered with capitate hairs except on head and antennae. 5 

2. Secondary sensoria on III. 3 

— No secondary sensoria on III. 4 

3. Cornicles dusky.ribifolil Davidson 

— Cornicles pale except tip.aqullegiae Essig 

4. Cornicles almost twice as long as TIT. Body fairly large sized. 

braggU Gillette 

— Cornicles but slightly longer than III. Body small sized. 

fragaefolil Cockerell 

5. Secondary sensoria on III. 6 

— No secondary sensoria on III. 7 

6. VI spur longer than III. Several sensoria scattered along the whole length 

of III.cynosbatl (Oestlund) 

— VI spur at most equal to III. Only a few (1-3) sensoria at base of III. 

lycopersici (Clarke) 

7. Ill longer than cornicles. Dorsum of abdomen with dusky markings, shaped 

somewhat as a horseshoe.clrcumflexum (Buckton) 

— Ill at most equal to cornicles. Abdomen not marked as above. 8 

8. Body black throughout...cerasl (Fabricius) 

— Body not black throughout... 9 


VI spur almost twice as long as III. 
VI spur Imt slightly longer than III. 


..varlans Davidson 
....rbamnl (Fonsc.) 
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85. Myjms aquilegiae Essig 

Shinji, Can. Ent., vol, 40, p. 49, 3917. Uyzua sp. (list). 

Essig, Univ. Calif. Publ. Entoin., vol. 1, p. 314, 1917 (orig. desc.). 

Records,—Aquileyia truncate; Berkeley, 1916 (Essig); A, vulgare, Inverness, 
Marin County (Sbinji). 

This species was recently described by Essig from specimens found 
on columbine on the campus of the University of California, Berkeley. 
The author has had access to cotype specimens, although he has never 
collected it himself. 


86. Myzus braggii Gillette 

Figure 176 

Gillette, Can. Ent., vol. 11, p. 17, 1908 (orig. desc.). 

Davidson, Jour. Eoon. Ent., vol. 5, p. 409, 1912. Phorodon cardutnum 
(Walker) (list). 

accords,—Cynara scolymus; Courtland, Oakland, and San Jose (Davidson); 
Riverside, January and February, 1917. 

The author found this species during the early spring of 1917 
infesting the leaves of artichoke in Riverside. The di^termination of 
specimens was verified by C. P. Gillette. Davidson reported Phorodon 
carduinvm (Walker) from artichoke in the San Francisco Bay region. 
His specimens were determined by J. Monell, but P. Van der Goot 
was doubtful as to its identity. Davidson himself Ijas decided that 
the species is Myzus braggii Gillette. There is no doubt but that the 
speei(‘s on artichoke in California is M. braggii Gillette, but whether 
or not this is the same as P. cardninum (Walker) is uncertain. 


87. Myzus cera^i (Fabricius) 

Figures 112, 121, 122, 179, 307 

Fabricius, Syst. Nat,, p. 734. Aphis (orig. desc.). 

Clarke, Can. Ent., vol. 35, p. 252, 1903 (list). 

Gillette, Jour. Econ, Ent,, vol. 1, p. 362, 1908 (desc.). 

Newman, Mon. Bull. Calif. Comm, Hort., vol. 4, p. 446, 1915 (list), 

Shinji, Can. Ent., vol. 49, p. 49, 1917 (list). 

Becords,—Prunus cerasi; Susanville, Lassen County (Newman); Berkeley, 
1914, 1915, and 1916 (Essig, Shinji); Riverside, 3914 (Sharp); Fresno, June, 
1915: Prunwt domestioa; Berkeley (Clarke). 
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The black cherry aphis is found occasionally throughout Califor¬ 
nia, but seldom in large enough numbers to be injurious. It infests 
the terminal leaves of cherry, and sometimes other species of Prunus, 
causing them to curl to a certain extent. Eggs are laid in the late fall 
and early winter in the crevices of the bark and near the bases of the 
buds. These hatch the following spring about the time the buds are 
opening. The first few generations consist entirely of apterous 
females. In the early summer the alate females appear, and con¬ 
tinue to do so in each succeding generation until fall. In fact, after 
the first of July, or thereabouts, the majority of the lice produced 
are alate until the sexes appear in the fall. The first alate females 
taken by the author were on June 7, 1915. However, on April 25, 
1916, Essig found a few alate females in Berkeley. In August, 1914, 
the apterae were also found in Berkeley. 

Van der Goot makes this species out of the genus Myzus, using it 
as the type of .his genus Myzoides. The author is inclined to follow 
him inasmuch as this is quite different from other members of this 
genus, approaching Aphis in its robust form and separated from 
that only by the length of the cornicles and presence of antennal 
tubercles. However, it has so long been considered as a species of 
Myzus that it is best to leave it so. It is not a good policy usually to 
form a new genua for one species, especially when it has for so long 
been considered as a member of another genus. 


88. Myzus circumflexus (Buckton) 

Figure 175 

Buckton, Monog. Brit. Aphides, vol. 1, p. 130, 1875. Siphonophora (orig. 
desc.). 

Gillette, Can. Ent., vol. 40, p. 19, 1908. M, vincaCf n.8p. (desc.), 

Davidson, Jour. Econ. Ent., vol. 3, p. 380, 1910. M, vincae Gill. (list). 

Shinji, Can. Ent., vol. 49, p. 49, 1917 (list). 

Beoord.—Vinca major; Stanford University (Davidson, Morrison), Berkeley, 
1915 (Shinji), Los Angeles, March, 1917j Aeseulus califomums, Jlopecunts 
pratensiSf Asparagus, spp., Ceanothus sp., Cerastium viscosum, Cheiranthus ohieri, 
Cyrtonnm falcatum, Digitalis purpurea, Fuchsia sp.. Gladiolus sp., Plantago sp., 
Senecio mikanioides, Sisymbrium sp., Solanum spp., Stachys bullata, Tropaeolum 
sp., Symphoricarpus racemosus: Berkeley, 1915, 1916 (Essig, Shinji): Viola tr® 
color; Stanford University, March, 1915; Berkeley, 1915 (Essig, Shinji); 
Biohardia afmcana; Ppmona, 1909 (Essig); Stanford University, March, 1915; 
Berkeley, March, 1915 (Essig); San Diego, May, 1916; Los Angeles, March, 1917. 

This very coinmon aphid is found in the spring on a large variety 
of host plants throughout California. At times it may become so 
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abundant as to cause some considerable damage to its host. On March 
4, 1917, the author observed it on periwinkle in Los Angeles in such 
numbers as to stunt the flowers and to cause all the plants to appear 
black and sticky. The apterae of this species are readily recognized 
by the black horseshoe-shaped marking on the dorsum of the abdomen, 

89. Myzus cynosbati (Oestlimd) 

Oestlund, Minn. Geol. and Nat. Hist. Surv., Bull. 4, p. 81, 1887. Nectaro- 
phora (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 10, p. 294, 1917 (note). 

Shinji, Can. Ent., vol. 49, p. 49, 1917. 3f. ribis (Linn.) (list). 

Becords,—Bihes vulgare; Walnut Creek (Davidson); Bihes gluiinommy B, 
memieaii; Berkeley, April, 1915 (Shinji). 

This species has been taken but a few times in the San Francisco 
Bay region; once on cultivated red currant in company with Aphis 
neomexicana pacifica, once on wild flowering currant, and once on 
wild canyon gooseberry. Furthermore, only the sexapura (migrants) 
and sexuaU’S have been taken. Davidson writes that this is true 
cynosbati of Oestlund and not the species described by Davis (Ann. 
Ent, Soc. Am., vol. 2, p. 38, 1909), as Macrosiphum cynosbati (Oest.), 
which is not that species but some other. Shinji listed M, ribis 
(Linn.), but his specimens prove to be the sexuales of this species. 


90. Myzus fragaefolii Co(‘kerell 

Figure 177 

Cockerell, Can. Ent., vol. 33, p. 101, 1901 (orig. desc.). 

Davidson, Jour, Econ. Ent., vol. 7, p. 135, 1914 (desc. sexuales). 

Becords,—Fragaria chiloensis; Walnut Creek, Contra Costa County (David¬ 
son); Berkeley, March to September, 1915; Palo Alto, April, 1915; Ontario, 
April, 1917; Buena Park, Orange County, May, 1917 (R. K. Bishop); Santa 
Barbara, May, 1917; Rialto, 8an Bernardino County, May, 1917 (A. B. Snow): 
F, californtcus: Pine Hills, San Diego County, June, 1916. 

On the under side of the leaves of native and cultivated straw¬ 
berries this small yellowish aphid is often found, both in the San 
Francisco Bay region and in southern California. Seldom does it 
become abundant, although several records of its abundance were 
received from various parts of the south during the spring of 1917. 
Several growers have thought it bad enough to spray for it. During 
the late winter (January and February) the sexuales appear and 
the eggs are laid. These hatch in a short time, and during the rest 
of the year the alate and apterous viviparae are found. 
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91. Myzna lycopenid (Clarke) 

Clarke, Can. Ent*, vol. 35, p. 253, 1903. Neetarophora (orig. desc*). 

Davis, Can. Ent., vol. 46, p. 123,1914 (desc.). 

Record,—Lycopersunm esculentum; Berkeley (Clarke). 

Only once has this species been found in California. Davis in 
1914 described a species from tomato in Idaho, Montana, and Oregon 
which he believed to be this one. It may be, and it may not be so. 
That can never be decided for the types of Clarke’s species are all lost. 


92. M3rEU8 rhamni (Clarke) 

Figure 178 

Clarke, Can Ent,, vol. 35, p. 254, 1903. Nectarophora (orig. desc.). 

Shinji, Can. Ent., vol. 49, p. 49, 1917. M. rhamni (Boyer) (list). 

Records. — JRhamnus cahfomtcus; Berkeley (Clarke), Berkeley, March, 1915 
(Shinji). 

In March, 1915, George Shinji took a species of Myzns from coffee- 
berry in Berkeley. This fits Clarke s description of N(cUirophora 
rhamni, in so far as the description goes. The author considers it to 
be the same species as described by Clarke, inasmuch as it was collected 
in the same locality and on the same host plant. 

Wilson (Can. Ent., vol. 44, p. 156, 1912) describes a species from 
Uhamnus pnrshiana in Oregon as M. rhamni (Boyer), listing C’larke’s 
species as a synonym. This is the same species as taken by Shinji 
in Berkeley, but it is doubtful if it is the species described by Boyer 
de Ponscolombe. Specimens in the author’s collection from Rhamnus 
in Colorado are determined by Gillette and Bragg to be Aphis rhamni 
Ponsc. These are certainly different from the coast species, the former 
being an Aphis closely related to A. euonomii Pabr., the latter a 
Myzns. Prom this evidence the author cannot follow Wilson in 
placing Nectarophora rhamni Clarke as a synonym of Aphis rhamni 
Ponsc., considering both as Myzns, but he considers them as distinct, 
Clarke’s species being a Myzns, Ponscolombe’s an Aphis. 


98. Myzus ribifolii Davidson 

Davidson, Jour. Econ. Ent., vol. 10, p. 294, 1917 (orig. desc.). 

Record.—Rihes glutvnosmh; Bedwood Canyon, Contra Costa County (David¬ 
son). 
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Davidson recently described all forms of this species from speci¬ 
mens taken during March, April, and May, 1913, 1914, and 1915, on 
wild flowering currant in Bedwood Canyon, Contra Costa County. 
The author is unacquainted with the species. 


94. Myzus varians Davidson 
Davidson, Jour. Econ. Ent., vol. 5, p, 409, 1912 (orig. desc.). 
Becord.-^lematis ligusticifolia; San Jose (Davidson). 

Davidson found this species on the under side of the leaves of 
vjrild clematis, or Yerhade chivato, near San Jose, and later in Walnut 
Creek, Contra Costa County. The author is unacquainted with the 
species. 


25. Genus Nectarosiphon Sehouteden 

Schouteden, Aphidologische Notizen, Leipzig, 1901. Type Macroaiphum 
ruhicola Oestluiid, n,n. for Macrosiphum Oestluiid, preoccupied. 

Key to California Species 

1. Body quite large, being about 3 to 4 mm. in length. Wings with dusky spot 

near tip. rubicola (Oestlund) 

— Body not so large, being only about 1.5 mm. long. Wings without dusky spot 
near tip... morrisoni Swain 


95. Nectarosiphon rubicola (Oestlund) 

Figures 107, 109, 323 

Oestlund, Minn. Geol. Nat, Hist. Surv,, vol. 14, p. 27, 1886. Macrosiphum 
(orig. dose.). 

Davidson, Jour, Econ. Ent., vol. 7, p. 136, 1914. Amphorophora (list). 

Beeords,—Bubus nutkanus; Contra Costa County (Davidson); Berkeley (Essig, 
Shinji). 

This species is sometimes found infesting the tender leaves and 
slioots of thimbleberry in the San Francisco Bay region. The most 
distinctive character which readily separates it from Amphorophora 
rubi (Kalt.) is the presence of a dusky patch near the tip of the fore¬ 
wing. This was originally described by Oestlund as the type of his 
genus Macrosiphum, However, this name was preoccupied by Macro- 
siphum Passerini, so Schouteden proposed the name Nectarosiphon 
for this genus. Davidson listed this species as Amphorophora, and 
Morrison writes that he has never been able to satisfy himself why 
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this is not Amphorophora instead of Neetarosiphon. There is con¬ 
siderable difference in the antennal tubercles of this species and 
species of Amphorophora, although otherwise they are quite similar. 
The author believes that slight as the difference is it should be recog¬ 
nized for it is through the shape and size of the antennal tubercles 
that the different genera of the Macrosiphini are recognized in a 
large part. In this species the tubercles are large and distinct and 
neither gibbous nor toothed on the inner side, and with the outer side 
quite evident, while in Amphorophora they are small and distinctly 
toothed on the inner side, with the outer side a mere line, or not at 
all evident. 


96. Neetarosiphon morrisoni Swain 
Figures 124 to 127 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 8, 1918. 

Becords.—Cuprcssus marrocarpa; San Francisco (Compere, Morrison), San 
Diego (Swain); C. gmdalvpcnsts; San Diego (Swam). 

In Golden Gate Park, San Francisco, and in Exposition Park, San 
Diego, this species has been taken on cypress. The small, slender, 
long-legged apterae are found infesting the terminal leaves of the 
host. Occasionally an alate female is seen. In San Diego, the apterae 
were found in company with Cerosipha cupressi Swain. 


26. Genus Pentalonia Coquerel 

Coiiuerel, Ann. Ent. Soc. France, vol. 7, p. 239, 1860. Type P. nigro- 
nervosa n.sp. 

97. Pentalonia nigronervosa Coquerel 

Coquerel, Ann. Ent. Soc. Prance, vol. 7, p. 239, 1860 (orig. desc.). 

Wilson, Jour, Econ. Ent., vol. 2, p. 346, 1909 (desc.). 

Becord*—Pelargonium sp.; Stanford University (Morrison). 

The following note concerning this species is from Morrison: 

Pentalonia nigronervosa Coquerel. See Wilson, Jour. Econ. Ent., 1909. In 
the Davidson collection (belonging to Stanford University) there is a single# 
glycerine jelly mount of this species. I have been able to see enough of it to be 
certain of its identity with that described by Wilson in the Journal (above). The 
record is from geranium, and Davidson once told me that he found it in alcohol 
in the laboratory [of Stanford University] at the time he began his study of the 
Aph%dvdae» 1 believe the record should be published. 
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27. Germs Phorodon Passerini 
Passerini, Gli Afldi, 1860. Type P. hwnuli Schr. 

No attempt has been made to formulate a key to the California 
species of this genus, owing to the fact that the author has specimens 
of but one species, and that the description of the other is quite inade¬ 
quate. Four species have been reported from this state, two of which 
prove to be species of other genera and one of which is very doubtful. 
Phorodon carduinum (Walker) as reported by Davidson, is Myzus 
braggi Gillette. Phorodon galeopsidis (Kaltenbach), also reported by 
Davidson, is Phopalosiphurn hippophoa(S Koch. TiuTe is much 
diversity of opinion concerning the specific determination of these 
species and of Myziis elaeagni Del Guercio. One might refer to Gil¬ 
lette’s paper on Ehopalosiphum hippophoaes Koch and Myzus iraggii 
Gillette. Davis writes that he is not prepared to be ((noted. Davidson 
lists P, galeopsidis and R. hippophoaes as synonyms. He states that 
his specimens listed as P, carduimm Walker were determined by 
Monell, hut that Van der Goot is doubtful, while he himself believes 
tlnmi to be M. braggn Gillette. He has b(*en followed in so listing 
them. This then leaves but two species reported from t^alifornia. 


Phorodon humuli (Schrank) 

Figures 115 to 118 

8(*hrank, Fauna Boien, vol. 2, p. 110, 1801-02. Aphis (orig. dose.). 

Clarke, Can. Ent., vol. .^5, p. 252, 1903 (list). 

Clarke, Calif. Agn. Exp. Sta., Bull. 160, 1904 (oeon.). 

Parker, U, S. Dept. Agri., Bull. Ill, 1913 (econ.). 

"Vosh^r, Mon. Bull., Cal. Comm. Hort., vol. 2, p. 668, 1913 (list), 

Becords.—Humulvs sjip.; Berkeley (Clarke); Placer County (Vosler); Berke¬ 
ley, July to September, 1915; Pninm doynestica: Berkeley, March to April, 1915 
(Essig, Shinji); (Parker). 

This is the eommon hoi) plmd ]ous(‘ found throughout the central 
part of the state. During the summer it is common on hops, but in 
the fall the sexupara migrate to plum, where the eggs are laid. These 
eggs hatch the following spring into stem mothers which feed on the 
opening buds of plum. During later generations, probably about the 
third or fourth, alate fundatrigeniae appear, which leave the plum 
and migrate to hop. Here the summer generations are produced until 
well into the fall, Parker states that the normal life cycle is as just 
stated, but that it is also possible, and it occasionally occurs, that this 
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aphid may live the entire year upon hops, or on plum, generation after 
generation of parthenogenetic females being produced. 


99. Phorodon scrophulariae Thomas 

Thomas, Ann. Bep. Ill. St. Ent., vol. 8, p. 72, 1879 (orig. dese.). 

Clarke, Can. Ent., vol. 35, p. 252, 1903 (list). 

Beoord,—ScrophtUaria sp., Berkeley (Clarke). 

This is a doubtful species, reported by Clarke as present on 
Scrophularia in Berkeley, and by Dr. Thomas in 1879 on a species 
of plant which he thought to be Scrophularia in Illinois. Since 
darkens record it has never been found, although Morrison states 
that he has spent considerable time examining the common Scrophu¬ 
laria plants in the vicinity of Stanford University, but to no avail. 
The author attempted to find it many .times in the vicinity of San 
Diego during 1916, and in the vicinity of Riverside in 1917, with no 
success. 


28. Genus Rhopalosiphum Koch 

Koch, Die Pflanzenlause, p. 23, 1854. Type Aphis persicae Sulz. 

This genus is very closely related to Myzus, and is distinguished 
only by the shape of the cornicles. This distinction is variable, how¬ 
ever, as in some species certain forms have the clavatc cornicles of 
Rhopalosiphum while other forms have the cylindrical cornicles of 
Myzus. This is particularly true in the case of Rhopalosiphum 
persicae (Sulz.) and Myzus braggii Gillette. However, most aphidol- 
ogists separate these two genera, so the author feels that it is best 
to do so. 

Key to California Species 
Alate viviparous females 

1, Ground color dark (olive-green, wine, brown, and bo forth).. 2 

— Ground color light, usually green (this does not refer to the dark markings 

on head, thorax, or abdomen, but rather to the ground color of the 
abdomen) . 4 

2, Wing veins with smoky borders and tips (fig. 164). IV with a few small 

sensoria ....violae Pergande 

— Wing veins without smoky borders or tips, and IV without sensoria. 

rliois Monell 

3, Antennae distinctly tuberoulate, with sensoria on both III and IV (figs. 170, 

279) . 4 

— Antennae not tuberculate, and IV without sensoria, or at most with but a 

few small ones '(figs. 167, 168). 5 
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4* VI spur slightly longer than III (figs. 279, 281). Cornicles quite large and 
heavy (figs. 282, 284). lactucaa (Kalt.) 

— VI spur about twice as long as III. Cornicles comparatively small and slender 

(fig. 165). hlppophoaea Koch. 

5. ^rst discoidal vein with distinct, smoky border, second discoidal bordered 

slightly so (fig. 166).neryatum Gillette 

— First and second discoidal without smoky borders. 6 

6. Abdomen with dusky dorsal markings. Ill with a few (10-12) sensoria 

(fig. 168). pendcae Sulz. 

— Abdomen without dusky dorsal markings. Ill with many (24-30) sensoria 

(fig. 167). corylluum Davidson 


Apterous viviparous females^^ 

1. Ground color dark (olive-green, wine, brown). 2 

— Ground color light (green, and so forth). 3 

2. Cornicles large and stout, longer than III.rhois Monell 

— Cornicles smaller and more slender, shorter than III.violae Pergande 

3. Cornicles longer than III. 4 

— Cornicles shorter than III. 5 


4. VI spur considerably long(‘r than III, and subequal to cornicles. 

nervatum Gillette 

— VI spur about equal to HI, and distinctly shorter than cornicles. 

hippophoaes Koch. 


5. Ill with secondary sensoria. lactucao (Kalt.) 

— Ill with no secondary sensoria. persicae (Sulz.) 


100. Rhopalosiphum corylinum Davidson 

Figure 167 

Davidson, Jour, Econ. Ent., vol. 7, p. 134, 1914 (orig. desc.). 

Records,—Corylus rostrota; Walnut Creek, Contra Costa County (Davidson): 
Fhysocarpus capitatus; (Davidson). 

This speciies was originally described from speciuens of alate 
viviparae and pupae taken on wild hazelnut near Walnut Creek. 
Davidson writes that he lias found it quite common on ninebark in 
the San Prauciseo Bay region. The author has never taken the 
species, but has had access to cotype specimens in Essig’s collection. 


' 101. Rhopalosiphum hippophoaes Koch 

Figures 165, 170 

Koch, Die Pflanzenlause, p. 28, 1854 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 7, p. 136, 1914. Phorodon galeopsidis 
Kalt. (list). 

Gillette, Jour. Econ. Ent., vol. 8, p. 375, 1915 (synonomy). 

Record,—Polygonum sp.; San Jose (Davidson), 

1*2?. coiylinum Dvdn. is omitted from this key as the apterous female was 
never described and specimens are not available to the author. 
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Davidson reported this species as present on knotweed in the 
vicinity of San Jose, under the name P. galeopsidis Kalt. Later he 
followed Gillette in placing it as a synonym of B, hippophoaes Koch. 
The author has never collected it, but has had access to specimens 
from Davidson in San Jose, and Davis in Oak Park, Illinois. For a 
full discussion of the synonymy of this species see Gillette’s paper 
listed above. 


102. Rhopalosiphum lactucae (Kalt.) 

Figures 277 to 285 

Kaltenbach, Monog. d, Pflanzenlause, p. 37, 1843. Aphis (orig. desc.). 

Davidson, Jour, Econ. Ent., vol. 3, p. 277, 1910 (list). 

Becords.—Sonchns spp.; Stanford University (Davidson); Stanford Univer¬ 
sity, May to July, 1915; Walnut Creek, May, 1915 (Davidson); Berkeley, July, 
1915; Lemon Grove, San Diego County, January, 1916; Biverside, January to 
May, 1917; Los Angeles, April, 1917: Asehputs sp.; Corvallis, Oregon, November, 
1913 (Moznette). 

This is a common species infesting the heads of sow thistle 
throughout the San Francisco Bay region and southern (California. 
In November, 1913, G. F. Moznette took it on milkweed in Corvallis, 
Oregon. This collection consisted entirely of alate females, that may 
have been the sexupara. Inasmuch as the identity of this species is 
doubtful there is given below a brief description drawn from speci¬ 
mens of nine alates and eight apterae taken on Sonchus spp. at Stan¬ 
ford University in May, 1915, in Walnut Creek in May, 1915, in 
Berkeley in July, 1915, and in Lemon Grove in January, 1916, and 
on Asclepias sp. in Corvallis, Oregon, in November, 1913. This latter 
collection is by George F. Moznette of Corvallis. 

Alate viviparous female .—Prevailing color is apple green with 
the head dark green to black, the prothorax apple green, the thoracic 
lobes black. The abdomen is apple green with three pair of dusky 
marginal spots on segments one, two, and three, respectively, and 
with a larger dusky patch on the dorsum of segments four, five, and 
six, being between the cornicles. The cornicles and cauda are luteous 
with the extreme tip of the former dusky. The antennae are dusky 
throughout. The legs are luteous with the tarsi and tips of the femora 
and tibiae dusky. 

The head is about twice as broad as long, with a distinct frontal 
tubercle (fig. 278). The antennae are set on distinct tubercles and 
are between one ami one-fourth to one and one-half times as long 
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as the body. The relative lengths of the segments are as follows: the 
spur is the longest, being followed by III, which is subequal but never 
longer. IV is about one-half the length of the spur and slightly longer 
than V. II is slightly longer than VI, which is about equal to I. 
Sensoria are arranged as follows (figs. 279-281): on V and VI are 
the usual primary and aecMSsory sensoria; on V in addition to the 
primary sensoria, there are at times as many as seven small circular 
secondary sensoria, located about the middle of the segment. The 
number of these sensoria range from none to seven, two and three 
being the usual number; on IV there are from six to twelve irregular 
secondary sensoria (fig. 280), placed irregularly along the whole 
length of the segment; on III there are between thirty and forty 
irr(‘giilarly placed and irregularl}’^ sized sensoria (fig. 279) scattered 
along the whole length of the segment. The usual number is from 
thirty-six to thirty-nine. Tin' prothorax is without lateral tubercles. 
The beak is of medium length, reaching to slightly bt'yond tlie second 
coxae. The cornicles (fig. 282) are fairly large and clavate on one 
side. At the widest point they are slightly less than one-fifth the 
length. The tip is slightly wider than the base. They are about the 
same length as the fourth antennal segment, although in some cases 
they may Ix' slightly longer, and in others slightly shorter, but in all 
cases longer than the fifth antennal segment. The cauda (fig. 283) is 
long and fairly large, not quite reaching to the tip of the cornicles, 
being about one-half as long as the cornicles and one-half as long 
again as the hind tarsi. The wings and venation are nonnal, the 
forewings being about twice as long as the body. 

Measurements: Body length, 1.48 to 1.87 mm.; width, 0.73 to 0.82 
mm.; antennae total, 2.35 to 2.51 mm.; Ill, 0.544 to 0.697 mm.; lY, 
0.306 to 0.425 mm.; V, 0.218 to 0.357 mm.; VI, 0.085 to 0.119 mm.; 
spur, 0.68 to 0.799 mm.; cornicles, 0.323 to 0.459 mm.; cauda, 0.187 to 
0.255 mm.; hind tarsi, 0.136 to 0.153 mm.; wing length, 3.4 to 3.8 mm.; 
wing width, 1.2 to 1.5 mm.; wing expansion, 8.0 to 8.3 mm. The 
average measurements are as follows: bod.\ length, 1.74 mm.; width, 
0.768 mm.; antennae total, 2.445 mm.; III, 0.645 mm.; IV, 0.382 mm.; 
V, 0.328 mm.; VI, 0.107 mm.; spur, 0.753 mm.; cornicles, 0.403 mm.; 
cauda, 0.248 mm.; hind tarsi, 0.139 mm.; wing length, 3.6 mm.; width, 
1.32 mm.; expansion, 8.1. 

Apterous viviparous fenmle, —Prevailing color pale green with the 
head paler, being almost luteous or of a pale yellowish green color. 
The eyes are red. The antennae, except the apices of segments three 
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to six inclusive, the legs, except the tarsi and tips of the tibiae, the 
cauda, and the cornicles, except the tip, are all luteous. Sensoria are as 
follows: on V and VI the usual primary sensoria, on VI the accessory 
sensoria, and on III (fig. 278), from nine to eleven small, circular 
irregularly placed secondary sensoria. IV is without sensoria. The 
antennae are considerably longer than the body, the spur and III 
being subequal and the longest segments. Sometimes the spur is 
slightly longer than III. V is about one-half as long as III or the 
spur, and about four-fifths as long as IV. I and VI are subequal, 
being about one-seventh as long as the spur. The cornicles (fig. 284), 
are clavate, quite large, usually being slightly more than one-fifth 
the length of the body and over three times the length of the hind 
tarsi. The cauda (fig. 285) is long, sickle-shaped, and a little more 
than one-half as long as the cornicles. 

Measurements: Body length, 1.7 to 2.18 mm.; width of abdomen, 
0.82 to 1.73 ram.; antennae total, 2.32 to 2.48 mm.; Ill, 0.646 to 
0.714 mm.; IV, 0,391 to 0.425 mm.; V, 0.323 to 0.34 mm.; VI, 0.102 
mm.; spiir, 0.646 to 0.782 ram.; cornicles, 0.459 to 0.493 mm.; cauda, 
0.238 to 0.272 mm.; hind tarsi, 0.136 to 0.153 mm. The average 
measurements are as follows: body length, 1.87 mm.; width, 0.99 mm.; 
antennae total, 2.39 mm.; Ill, 0.674 mm.; IV, 0.408 mm.; V, 0.334 
mm.; VI, 0.102 mm.; spur, 0.7099 mm.; cornicles, 0.473 mm.; cauda, 
0.255 ram.; hind tarsi, 0.1445 mm. 


103. Bhopalosiphum nervatum Gillette 

Figures 166, 169, 171 

Gillette, Can. Ent., vol. 40, p. 63, 1908 (orig. desc.). 

Davidson, Jour- Econ. Ent., vol. 3, p. 378, 1910. E. arhuti, n.sp. (dese.). 

Davidson, Jour. Econ. Ent., vol. 7, p. 134, 19H (list). 

Records,—AThuitbs menziesn; Stanford University, San Jose, Walnut Creek 
(Davidson); Sacramento (Essig); Stanford University, February to May, 1915; 
Berkeley, September, 1915: Arbutus unedo; Bedlands, February, 1917; Rosa spp.; 
Walnut Creek (Davidson); Berkeley, February, 1915 (Essig). 

In 1910 Davidson described a species of Rhopalosiphum, which he 
named arhuti, from specimens taken on madrone in the vicinity of 
Stanford University. Since then it has been found quite commoSly 
on madrone throughout the San Francisco Bay region, and once on 
a strawberry tree in Silva Park, Redlands. It was noticed by the 
author that the alate females were very scarce at all times, although 
the apterae and nymphs were often quite abundant. Later, when 
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studying specimens while working up a key to the species of Bhopalo^ 
siphum, he found that structurally this species was identical with 
Rhopalosiphum nervatum Gillette. The latter had been taken on roses 
in the San Francisco Bay region. The identical structure and the 
scarcity of alates on madrone led to a belief that they were the same 
species. However, it was too late in the season (October, 1915) to 
try any transfer tests. No opportunity was found to try migration 
tests until in February, 1917, when the species was taken in Redlands. 
Two alate females were reared in the laboratory and then placed 
under a muslin bag on a rose bush, out of doors. A few days later 
these were examined and several young larvae observed. No further 
observations were made for two weeks, when it was found that the 
bag had becni ripped off by the severe winds. Although this test was 
not a complete* success the author feels confident of the identity of 
this 8p(*cies. 


104. Rhopalosiphum persicae^" (Siilz.) 

Figures 108, 119, 120, 168 

Sulzer, Kan. Ins., p. lO.", 1761. Aphts (orig. dose.). 

Clarke, (Jan. Ent., vol. 35, p. 252, 1903. Bhopalostphum dianthi (Schrank) 
(list). 

Ciillette, Jour. Econ. Ent., vol. 1, p. 359, 1908. Mycus (dcsc.). 

Davidson, Jour. Boon. Ent., vol. 2, p. 303, 1909. It. duinthi (Rchrank), 
i?. achifrantes Monell, and Muzus (li‘^t). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. B. tuJipae Thomas (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 378, 1910. R. dianthi (Rchr.) (list). 

Davidson, Jour Econ. Ent., vol. 3, p. 379, 1910. Muzus (list). 

Essig, Pom. Jour. Ent., vol. 3, p. 598, 1911. Myzus (desc.). 

Records .—Throughout California by Clarke, Davidson, Essig, Ferris, Morrison, 
and the author on Ahutilon sp., Amaranthus retroflfxus, Amsmckia respectahilts, 
Bougamvxllata sp., Brasstca spp., Capsella bursa pastoris, Capsicum annvum, 
Catalpa sp., Chenopodtum murale, CHi'us spp., Cynoglossum grande, Cuticus pro- 
Hferus, Geranium carohnianum, Hedera helix, Lycopcrsicum escvlentum, Malva 
parvifiorus, Oxalis oregona, Prunus spp.. Ranunculus cahforntcus, Raphanus 
sativuB, Rumex spp., Sambucus glau4*a, Sanxcula, menziesn, Senecio vulgare, 
Solanum tuberosum, Sonchus spp., Tropaeolum sp., TvXipa sp.. Vinca major. 

This green peach aphis is one of the most common aphids found 
in the state. It is most abundant in the spring, at which time it will 
be found on almost any plant. According to Gillette various species 

18 George Shinji (Can. Ent., vol. 49, p. 49, 1917) recently described an aphid 
from specimens taken on Godetia amaena in Berkeley, which he named Myzus 
godetiae n.sp. The author has not seen specimens of this species, but from the 
description and figures, it is in all probability Rhopalosiphum persicae (Sulz.). 
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of Prunvs are the winter hosts in Colorado, while during the summer 
it migrates to other plants. In California, however, winter eggs are 
not laid, the viviparous females living the year round. So far as the 
author has observed in over three years, only the form with clavate 
cornicles is found in California. 


105. Rhopalosiphum rhois Monell 
rigurc 173 

Monell, U. S. Geol. Geog. Surv., Bull. 5, p. 27, 1879 (orig. desc.). 

Davis, Can. Ent., vol. 46, p. 165, 1914. 5. howardt (Wils.) (desc.). 

Essig, Univ. Calif. Publ. Ent., vol. 1, p. 330, 1917. E, howardt (Wils,) 
(list). 

Ibid., p. 334, 1917 (list). 

Eecorda,—Bhtut divermXoba; Berkeley, April, 1915; Ax'ena sativay Berkeley, 
(Essig). 

This species has been taken in Berkeley on poison oak and grasses. 
Essig reported it recently as R. howardi (Wils.), but according to 
Gillette^^ this is a synonym of /?. rhois Monell, Rhtis being the winter 
host, and various species of Qramhiaccae the summer hosts. 

This species does not seem to be a typical Rhopalosiphum^ being 
quite close to Sxphocoryne nymphaeae Linn., but yet not fitting the 
generic description of Siphocoryne exactly. Consequently it is best 
to list it as has been done heretofore as Rhopalosiphum, 


106. Rhopalosiphum violae Pergande 
Figures 164, 174 

Pergande, Can. Ent., vol. 32, p. 29, 1900 (orig. desc.). 

Essig, Pom. Jour. Ent., vol. 1, p. 4, 1909 (desc.). 

Davidson, Jour. Econ. Ent., vol. 2, p. 303, 1909 (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 277, 1910 (list), 

Records,—Viola spp.; Claremont, Santa Paula (Essig); Stanford University 
(Davidson); Palo Alto, May, 1915; Santa Ana, February, 1917; Eiverside, April, 
1917. 

This beautiful little aphid is found more or less abundantly imthe 
spring on the under side of the leaves of violets throughout the state. 
The dark red color and broad black wing veins serve to distinguish it 
readily from other aphids. 

3^ Gillette, Jour. Econ. Ent., vol. 8, p. 100, 1935. 
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Tribe Aphidini Wilson 

Wilflon, Ann. Ent. Soc. Am., vol, 3, p. 331, 1910. 

Following is a brief characterization of this tribe, from Wilson: 

The characters which separate this tribe from the previous oue [Macrosiphini] 
are taken as follows: Antennae shorter than the body, or when as long as the 
body the cornicles and cauda are very short; antennal tubercles, when present, 
are indistinct, or else the cornicles and cauda are small; when the cornicles are 
very long or large the development is limited and the other characters are used 
to place the genera. 


The California genera included by Wilson in this tribe are Aphis, 
Cerosipha, Coloradaa, Hyaloptcrus, Liosomaphis, and Siphocaryne 
\Hyadaphis\. In addition to thes(‘ the author includes Toxopiera 
because of the small and indistinct antennal tubercles and the short 
cornicles, and Myzaphis because of the absence of antennal tubercles. 
The key to the California genera has been formulated by the author, 
following Wilson, Mordwilko, and Van der Goot. 


1. Antennae five-seRmented.?..Cerosipha del Guercio 

— Antennae six-segmented . 2 

2. Cornicles much shorter than cauda.Hyalopterus Koch 

— Cornicles about as long as or longer than cauda. 3 

3. Cornicles cylindrical, tapering, or conical, not distinctly clavate (fig. 182), 

except in Coloradoa and Myzaphis^ in which they may bo slightly clavate 
at the apex (fig. 315). 5 

— Cornicles distinctly clavate (figs. 183, 184). 4 

4. Cornicles long and strongly clavate on one side (fig. 184). Antennae shorter 

than body, with VI spur not longer than III.Liosomaphis Walker 

— Cornicles slender and but slightly clavate (fig. 183). Antennae never much 

shorter than body, with VI spur longer than III (fig. 258) or with a supra- 
caudal tubercle (figs. 255, 256).Siphorcoryne Passerini 

5. Third discoidal vein but one-branched (fig. 276). Body without lateral 

tubercles. Cauda long and prominent, being about as long as cornicles. 

Toxoptera Koch 

— Third discoidal vein twice-branched. Body with or without lateral tubercles. 

Cauda usually distinctly shorter than cornicles. 6 

6. Front of head with a very distinct tubercle (figs. 308, 313). Body long 

without lateral tubercles. Cornicles long and often slightly swollen near 
apex.Myzaphis Walker and Coloradoa Wilson 

7. Front of head without prominent tubercle (fig. 233), Body more rounded 

with lateral tubercles on prothorax and seventh abdominal segment, and 
oftentimes on some of the anterior abdominal segments.Aphis Linn. 
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29. (jknus Aphis Linn. 

LiDnaeus, Syst. Nat., 1748. Type Aphis rtmicis Linn. 

Key to California Species 
Alaie viviparous females 

1. Abdomen with docculent masses of wax. Antennae considerably shorter than 

body, and VI spur shorter than III.alamedansto Clarke 

— Abdomen without such flocculent masses of wax (except perhaps Aphis coohi 

2. Antennae one and one-half times as long as the body, or more. 

houghtonensis Throop 

— Antennae not so much longer than body; when longer, which is seldom, but 

slightly so . 3 

3. Abdomen pale yellowish green. Found only on Morus sp.mori Clarke 

— Abdomen darker being black, dark green, yellow. Not found on Morus sp. 4 

4. Abdomen dark-green with an orange band between the cornicles. 

aiigelicae Koch 

— Abdomen without such an orange band between the cornicles (sometimes there 

is a slight orange or reddish coloring between the cornicles of the aptcrac 
of Aphis avenae Fabr., but it is not constant). 5 

5. Abdomen sage-green with faint lateral spots. Ill with apical one-half con¬ 

spicuously darkened and with six large sensoria. VI spur less than one-half 
as long as III. On Atrip!fo' spp.tetrapteraUs Cockerell 

— Not with above combination of characters. 6 

(?. IV with secondary sensoria (fig. 244). 7 

— IV without secondary sensoria (fig. 204). 27 

7. Cornicles and hind tarsi suboqual. 8 

— Cornicles considerably longer than hind tarsi. 17 

8. VI spur shorter than III. 9 

— VI spur equal to or longer than III. 13 

9. Cornicles short and tapering. 10 

— Cornicles short and incrassatc.pseudobrasslcae Davis 

10. V with secondary sensoria. Body slightly pulverulent.cook! Essig 

— V without secondary sensoria. Body not pulverulent. 11 

11. Less than 12 secondary sensoria on III, arranged in a more or less even line 12 

— About 20 to 25 secondary sensoria on III, arranged irregularly along segment 

(fig. 244).senaclo Swain 

12. Ill with 9 to 12 sensoria. V and VI base subequal, each being shorter than 

IV .Jlthospermi Wilson 

— Ill with 5 to 9 sensoria. IV and V subequal, each being longer than VI 

base .-.vlburnicolcns n.sp. 

13. Cornicles shorter than hind tarsi. A large black species in life being marked 

with white bars and cross bands on the abdomen.albipes Oestlund 

— Cornicles and kind tarsi subequal. Body color greenish. 14 

14. Boot-infesting species. Antennae short, scarcely reaching the middle of Ine 

abdomen .middletonU Thomas 

Aerial species. Antennae reaching to base of the cornicles, or as long as 

body . 15 

15# Cornicles incrossate. A medium-sized species.pseudobrassicae Davis 

— Cornicles cylindrical and tapering slightly. A smaller-sized species. 16 
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16. Cauda shorter than hind tarsi. Ill with 11 to 15 sensoria scattered irregu¬ 

larly along segment (fig. 294).marutae Oestlund 

— Cauda longer than hind tarsi. Ill with 5 to 9 more or less evenly arranged 

sensoria .ylburniooleus n.sp. 

17. Cornicles equal to or longer than III. IS 

— Cornicles not as long as III. 19 

18. Cauda, cornicles, and HI subequal. Second branch of third diseoidal vein 

very near to apex of wing.spiraecola Patch 

— Cauda considerably shorter than cornicles or 111, the last two being subequal. 

Second branch of third diseoidal about midway between base of first 
branch and apex of wing.oenotherae Oestlund 

19. Pore wing with the second branch of the third diseoidal arising very near 

to the apex of the wing. (In a few eases the second branch is not found, 
but never in both wings) (fig. 191).ayenae Pabr. 

— Venation of fore wing normal (fig. 187). 20 

20. Antennae longer than body.peralcae-nlger Smith 

— Antennae not longer than body. 20 

21. A pair of small tubercles present on the middle of the seventh and eighth 

abdominal segments.mallfoliae Pitch 

— Such tubercles not present. 22 

22. V with secondary sensoria. VI spur longer than III. 23 

— V without secondary sensoria. VI spur at most equal to III. 25 

23. Beak scarcely reaching second coxae.maidis Pitch 

— Beak reaching beyon<l second coxae, even to or beyond the third. 24 

24. Cornicles longer than cauda (figs. 194, 195) and more than twice as long as 

liind tarsi.sambucifoUae Pitch 

— Cornicles and cauda aube(|ual; the former not more than twice as long as 

hind tarsi.neomexicana Cockerell var. pacifica Davidson 

25. Cauda and hind tarsi 8ube(jual. Ill with a few large sensoria (fig, 232). 

Abdomen green with dark dorsal markings.ramona Swain 

— Cauda longer than hind tarsi. Ill with several sensoria. Abdomen black 

or dark brown. 2fi 

26. (Jornicles more than twdee as long as hind tarsi, often almost three times as 
long. VI spur and cornicles subequal, hind tarsi and VT base subequal. 

bederae Kalt. 

— Cornicles never more than twice as long as hind tarsi, usually considerably 

less. Hind tarsi usually slightly longer than VI base, and VI spur longer 
than cornicles. euonomi Pabr. 

27. Cornicles distinctly knobbed, the tip being widened to twice the width of 

the rest of the cornicles.frigidae Oestlund 

— Cornicles normal . 28 

28. Fore wing with the second branch of the third diseoidal arising very near the 

apex of the wing (fig. 188).saliclcola Thomas 

— Fore wing witli venation normal (fig. 187). 29 

29. Cornicles distinctly longer than cauda.:. 31 

— Cornicles at most equal to cauda. 30 

30. Cornicles short and swollen throughout apical one-half (fig. 203). Antennae 

as long as or longer than the body.brassicae Linn. 

Cornicles short and slender, and slightly clavate on one side. Antennae 
scarcely two-thirds as long as the body. atriplicis Linn. 

31. Abdomen without lateral tubercles on anterior segments. Cauda short and 

broad, with rounded tip, and almost as long as the cornicles.cardui Linn. 

— Abdomen with lateral tubercles on at least one of the anterior segments.... 32 
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32. VI spur shorter than III______ 33 

«— VI spur not shorter than III______ 34 

33. Cornides about three times as long as oauda_.medicaglnis Koch 

— Cornicles not three times as long as cauda .—.—. 34 

34. Oauda more than one-half as long as cornicles___ 35 

— Oauda not more than one-half as long as cornicles.... 38 

36. Ill with four or five fairly large sensoria.oregonensis Wilson 

— Ill with many irregular sensoria.-. 36 

86. Ill with 20 or more sensoria, IV with none. 37 

— Ill with less than 20 sensoria, usually 14 or 15. IV usually with one or two, 

or more sensoria.....euonomi Fabr. 

37. IV about one-third longer than V. Cornicles about four times as long as 

broad at base. On Eeraclum spp...heracUl Cowen 

—- IV but about one-sixth longer than V. Cornicles about three times as long 
as broad at base. On Ytufoa sp.Yuccae Cowen 

38. A few (about 10) equal-sized sensoria on III (fig. 222). A large yellow 

species with distinct dark markings...nerii Fonsc. 

— About 20 irregular sensoria on III (fig. 211). Not yellow. 39 

39. Cornicles slightly more than twice as long as hind tarsi. 40 

— Cornicles not twice as long as hind tarsi.carl Essig 

40. Hind tarsi slightly longer than cauda.ceanothi Clarke 

— Hind tarsi shorter than cauda.comifoUae Fitch 

41. VI spur one and one-half or more times as long as III.setatlae Thomas 

-— VI spur never so much longer than III. 42 

42. Ill with a few large circular sensoria (5-10) (figs. 226, 290). 43 

— Ill with several (15 or more) irregular sensoria. 45 

43. Beak reaching to or beyond third coxae. IV never with sensoria. 

gossypii Glover 


— Beak not reaching third coxae... 44 

44. VI spur longer than III (fig. 226). Small size.pomi de Geer 

— VI spur subequal to or shorter than III (figs. 289, 290). Medium to large 

size . ceraslfoliae Fitch 

45. Cornicles twice as long as cauda. Femora of all three pairs of legs similarly 

colored . carl Bssig 

— Cornicles longer than cauda, but not twice as long. Femora of first pair of 

legs pale, of second and third pair black. euoBOxni Fabr. 


Apterous viviparous females^^ 

1. Cornicles shorter than hind tarsi. 2 

— Cornicles equal to or longer than hind tarsi. 4 

2. VI spur longer than III. White bars and bands on abdomen in life. 

albipaa Oestlund 

— VI spur not longer than III. Abdomen not as above. 3 

3. Cornicles and cauda subequal. Beak not reaching to second coxae. Pul¬ 

verulent .:.-..braasicaa Linn. 

— Cornicles shorter than cauda. Beak reaching to or beyond second coxae. Not 

pulverulent...atrlplicis iSnn. 

In this key only those species are included of which there are specimens in 
the author’s collection or of which there are adequate desorptions available. 
The following species are therefore omitted: Aphis alamedensis Qarke, A, hough- 
touensis Throop, A, mori Clarke, A, neomewioana Cockerell, A, oenotherae Oest¬ 
lund, and A» tetrapteralis CockereU. 
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4* Corniclofi and hind tarsi subequal.. 5 

— Cornicles longer than hind tarsi.... 10 

5. Secondary sensoria on III and IV. Boot species...mlddletonii Thomas 

— No secondary sensoria. Aerial species..... 6 

6. Ill longer than VI spur. 7 

— Ill shorter than or at most equal to VI spur. 8 

7. IV and cornicles subequal........Jithospermi Wilson 

— IV shorter than cornicles. Pulverulent....cook! Essig 

8. IV and cornicles subequal. Antennae considerably more than one half the 

length of the body. 9 

— IV shorter than cornicles. Antennae at most one-half the length of the body. 

Benecio Swain 

9. Cornicles twice as long as cauda and slightly swollen before the tip. 

avenae Fabr. 

— Cornicles not twice as long as cauda, cylindrical, and tapering toward tip. 


marutae Oestlund 

10. Cornicles less than twice as long as hind tarsi_ 11 

— Cornicles twice as long as or longer than hind tarsi. 21 

11. Secondary sensoria on III and IV. Rootdnfcsting species. 

mlddletonii Thomas 

— No secondary sensoria. Aerial species. 12 

12. VI spur longer than III... 13 

— VI spur at most equal to III. 16 

13. Ground color, black or dark brown. 14 

— Ground color, a shade of green. 15 

14. VI spur one and one half to two times as long as III. Apex only of femora 

dusky —. setaxlae Thomas 


— VI spur but slightly longer than III. Apical one-half of femora dusky. 

medecaginls Koch 

15. Pale green. Cornicles and cauda subequal. Dark, mottled green. Cornicles 


twice as long as cauda or longer. avenae Fabr. 

16. VI spur considerably shorter than III. 17 

— VI spur almost as long as III. 18 

17. Cornicles swollen toward tip. pseudobrassicae Davis 

— Cornicles cylindrical and tapering toward tip. ramona Swain 

18. Cornicles but slightly longer than hind tarsi. 19 


— Cornicles about one and one-half times as long as hind tarsi. 20 

19. Dark green. Cornicles at least three times as long as broad at base. 

maidls Fitch 

— Pale green. Cornicles at most twice as long as broad at base. 


senecio Swain 

20. Dark green to reddish yellow. On Ywca spp.yaccae Cowen 

— Black or very dark brown with black dorsal bands and spots. On various 

plants . :...6Uonomi Fabr. 

21. Cornicles distinctly knobbed at tip. Mgldae Oestlund 

— Cornicles normal . 22 

22. VI spur longer than II. 23 

— VI spur at most equal to III. 25 

23. Pale green with dusky dorsal abdominal markings. calendullcola Monell 

— Not colored as above, either not green, or if green with dusky dorsal abdom¬ 

inal markings . 24 
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24. Bright yellow with black markings. CorniclcB at least three times as long as 


hind tarsi...nerU Fonsc. 

— Dark green with black markings. Cornicles but about twice as long as hind 

tarsi .cardui Linn. 

25. Cornicles longer than III. 20 

— Cornicles at most equal to III. 29 

26. Ill considerably longer than VI spur..... 27 

— Ill subequal to or but slij^tly longer than VI spur... 28 

27. Black. Cornicles about three times as long as hind tarsi. Ill one and one* 

half times as long as VT spur.sambuclfoUae Fitch 

— Green, pale to apple, (/ornicles about four times as long as hind tarsi. Ill 

almost twice as long as VI spur.salicicola Thomas 

28. Cornicles subequal to or but slightly longer than III, and about twice as 

long as cauda.prunorum Fabr. 

— Cornicles one and one-half to two times as long as III, and about four times 

as long as cauda.oregonensis Wilson 

29. Cornicles considerably shorter than Ill. 30 

— Cornicles subequal to or but slightly shorter than III. 37 

30. Ill and IV spur subequal .perslcae-niger Smith 

— Ill longer than VI. 31 

31. Cornicles at least twice as long as cauda. 36 

— Cornicles not twice as long as cauda. 32 

32. Pale green, pulverulent.cerasifoliae Fitch 

— Dark green, brown, or black, not pulverulent. 33 

33. Cornicles about three times as long as hind tarsi. 34 

— Cornicles not three times as long as hind tarsi. 35 

34. Ill with a few small secondary sensoria.hederae Kalt. 

— No secondary sensoria.comifoliae Fitch 

35. Cornicles considerably more than twice as long as hind tarsi. Lateral abdom¬ 

inal tubercles only on first and seventh segments.heraclii Cowen 


— Cornicles at most but slightly more than twice as long as hind tarsi. Lateral 

tubercles usually on more than first and seventh segments ....euonomi Fabr, 

36. Antennae about as long as body. Cornicles more tlian twice as long as 

Cauda.carl Essig 

— Antennae but about one-half as long as body. Cornicles but about twice as 

long as cauda.gOBsypii Glover 

37. Ill considerably longer than VI spur. 38 

— Ill and VI spur subequal. 40 

38. A pair of dorsal abdominal tubercles on sixth and seventh segments. 

maUfoliao Fitch 

— No dorsal abdominal tubercles on sixth and seventh segments. 39 

39. Cornicles green, cylindrical, tapering slightly toward tip, and fairly straight. 

Cauda about one and. one-half times as long as hind tarsi. Abdomen with¬ 
out dusky dorsal markings.ramona Swain 

— Cornicles black, cylindrical, curved outward. Cauda and hind tarsi subeqiSl. 

Abdomen with dusky dorsal markings.seanothl Clarke 

40. VI spur slightly longer than III. Cornicles and cauda subequal. 

▼Ibnniicoloiifl n.sp. 

— VI spur slightly shorter than III. Cornicles one and one-half times as long 

as cauda...—....pomi Be Geer 
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107. Aphis alamedensis Clarke 

Clarke, Can. Ent., voL 35, p. 251, 1903 (ori^. desc.). 

Record,—Prmus domesttca; Berkeley (Clarke). 

This is an unknown species described from specimens taken by 
Clarke on greengage plum in Berkeley. Davidson suggests that it 
might be Aphis cardui Linn, {pruni Koch) from its brief description. 


108. Aphis albipes Oestlund 

Figures 198 to 200 

Oestlund, Oeol. Nat. Hist. Surv. Minn., Bull. 4, p. 52, 1887 (orig. desc.). 

Williams, Univ. Neb. Studies, vol. 10, p. 119, 1910 (desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 370, 1910 (list). 

Records,—Symphoncarpus racemosus; Stanford University (Davidson) j Con¬ 
gress Springs, Santa Clara County, July, 1915 (McCracken); Berkeley, July, 1915 
(Shill ji). 

This species is found at times curling the leaves of snowberry in 
the San Francisco Bay rt^gion. Dr. McCracken noted in connection 
with the infestation at Congress Springs, ‘‘they are quite prettily 
patterned with white bars and cross-bars.^' This is usually enough 
to distinguish them. 


109 Aphis angelicae Koeli. 

Koch, Die rflanzenlause, p. 521, 1854 (orig. desc.). 

Wilson, Jour. Eeon. Ent., vol. 2, p. 348, 1909 (desc.). 

Record,—Angdica sp., Hed<ra sp.; California (Wilson). 

Wilson reported this species from California, but gave no locality 
or date. It is unknown to the author. 


no. Aphis atriplicis Linn. 

Linnaeus, Fauna Sweden, p. 1000, 1761 (orig. desc.). 

Hayhurst, Ann. Ent. Soc. Am., vol. 2, pp. 88-100, 1909 (desc.). 

Davidson, Jour. Econ. Ent,, vol. 5, p. 407, 1912 (desc. sexuales apterous 
viviparae). 

Davidson, Jour. Econ. Ent., vol. 7, p. 133, 1914 (desc. fundatrix). 

Records,—Chenopodvum albumy C, murale; San Jose, Walnut Creek (David¬ 
son). 
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This has been reported twice from pigweed or goosefoot in the 
San Francisco Bay region, where Davidson states that it is very 
common. The sexes occur in October. Davidson believes that there 
is an alternate host, but as to what it might be, he is uncertain. The 
author has never collected specimens, but has had access to material 
taken by R. W. Doane on Chenopodmm in Utah in August, 1916. 


111. Aphis avenae Fabr. 

Figures 191, 201, 202 

Fabricius, Ent. Syst., p. 736, 1775 (ong. desc.). 

Clarke, Can. Ent., voL 35, p. 254, 1903 . Nectmopliora (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. Sipliocoryne (list). 

Essig, Pom. Jour. Ent., vol. 3, p. 465, 1911. A» padi Linn. (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 790, 1912. A, maxdis Pitch (desc). 

Smith, Mon. Bull. Cal. Comm. Hort., vol. 3, p. 116, 1914 (list). 

Davidson, Mon. Bull. Cal. Comm. Hort., vol. 6, p. 65, 1917 (note). 

Records.—Graminaccae (various spp.); California, December to May (David¬ 
son, Essig, Morrison, author): Phal^ris arundinaccn; Stanford University, May 
to July, 1915: Dracaena draco; Stanford University, June, 1915: Musa sapifnium; 
San Diego, March, 1916: Typha latifolia; (Davidson). 

This is an abundant species through the state, oeeurring during 
the late winter and spring on grasses and grains, migrating to other 
hosts as these become ripened and dried. 

The life history of this species, according to Davis (U. S. Dept. 
Agr., Bull. Ill, April, 1914), is somewhat as follows: 

The spring colonies on grains and grasses originate from viviparous females 
which passed the winter on th*e grains and grasses, or from spring migrants from 
the apples or related fruits; i.e., the progeny of the aphids hatching from eggs 
laid the previous fall on such trees. As the weather becomes cooler they seek the 
lower parts or the roots of wheat and other plants of the grass family, and 
here pass the winter as viviparous females; or the winged fall migrants from the 
grain may seek such trees as the apple, where the true sexes are produced. 

Undoubtedly the most common method of wintering over in Cali¬ 
fornia is on the roots and lower parts of the grains and grasses. This 
species has never been, collected on apples or other related trees in 
this state, nor have the eggs ever been observed. During the e^ly 
spring it is found abundantly on the grains and small grasses, in 
.Tanuarj’ and February in the southern part of the state, and during 
April and May in the central part. As the grains ripen and the 
stalks and leaves become hardened, it seems that the aphids migrate 
to other varieties of grass which remain soft and green later, as 
canary grass and reed grass and com, or even to such hosta as the 
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dragon tree, cat-tail rush, and the banana. But the winter is spent 
as viviparous females on the grains and grasses. 

This species has been confused many times with other species 
infesting grains, such as Macrosiphum granarinm (Kirby) and Tox- 
optera grammum (Bond.). As the latter does not occur in this state 
it cannot be confused here with Aphis avemic Fabr. Clarke listed this 
as Ncctarophara avenac Pabr., so it appears that he might have had 
Macrosiphum granarium (Kirby) in mind, as it is highly improbable 
that he could have confused Aphis ave^yme Fabr. with a species of 
Macrosiphum (Nectarophora), The cornicles of averuie Fabr., the 
absence of antennal tubercles, and the irregular venation make it 
quite easily distinguishable. The cornicles are quite short, as com¬ 
pared with a species of Macrosiphum, and distinct antennal tubercles 
are entirely lacking. The third discoidal vein of the forewing is 
tj^pically twice-branched, but the second is close to the apex of the 
wing, and sometimes is entirely lacking. The only other species of 
Aphis in this state with this character is Aphis salicicoJo Thomas, 
found on willows. These two are readily distinguished from each 
other by the comparative lengths of the coriiicl(‘s, which are consider¬ 
ably longer in salicicoJa Thomas than in avenae Fabr. 

112. Aphis brassicae Linnaeus 
Figures 203, 204 

Linnaeus, Syst. Nat., vol. 2, p. 734, 1735 (orig. dese.). 

Clarke, Can, Eiit., vol. 35, p. 250, 1903 (list). 

llavidson, Jour. Econ. Ent., vol. 2, p. 302, 1909 (list). 

Davidson, Jour. Eoou. Ent., vol, 3, p. 376, 1910 (list). 

Davidson, Pom. Jour, Ent., vol. 3, p. 399, 1911 (list). 

Essig, Pom, Jour. Ent., vol. 3, p. 523, 1911 (desc.;. 

Beoord,—Crucxferae (various spp.); throughout California. 

During the late winter and spring cruciferous plants arc often 
heavily infested with this species. Of the cultivated plants cabbages 
and radishes seem to be most heavily infested; while the wild mustard 
and radish often have the entire flower clusters covered with these 
aphids. Oftentimes in the colonies of this species are also found 
Aphit pseudobrassicae Davis, Rhopalosiphum lactucae (Kalt.), and 
B. penicae (Sulz.). In southern California the colonies are always 
attacked by the braconid fly, Diaretus rapae Curtiss, and a large per¬ 
centage of the individuals destroyed. As summer comes on these para¬ 
sites and such predators as syrphids and ladybirds usually get the 
best of the aphids, which disappear to a large extent until fall. 
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113. Aphis calendulioola Monell 

Monell, U. S. Geol. Geog. Surv., Bull. 5, p. 23, 1879 (orig. desc.). 

Clarke, Can. Ent, vol. 35, p. 250, 1903 (list). 

Eecord.—CaleridtUa officinale; Berkeley (Clarke). 

This species has not been recognized since Clarke’s report of it on 
marigold. It is possible that he had Aphis senecio Swain, which is 
very common on marigolds throughout the state. 

114. Aphis cardui Linn. 

Figures 208, 209 

Linnaeus, Syst. Nat., vol. 2, p. 735, 1735 (orig. desc.). 

Carnes, Mon. Bull. Cal. Comm. Hort., vol. 1, p. 399, 1912. Aphis pruni 
(list). 

Davidson, Jour. Econ. Ent., vol. 5, p. 407, 1912 (list). 

Patch, Maine Agr. Exp. Sta., Bull. 233, p. 263, 1914 (desc.). 

Eecords,—Cirsium sp.; San Jose (Davidson); Berkeley, June, 1915: Prunns 
domestioa; Orangevale, Sacramento County (Carnes); Walnut Creek (Davidson); 
Berkeley, March, 1916 (Essig). 

According to Patch this thistle aphid is the same as the one infest¬ 
ing plums and formerly known as A. pnini Koch, Both are abundant 
in the San Francisco Bay region, pruni being found in the fall and 
spring on plum, cardui during the summer on thistle. The author 
has attempted no transfer tests, so accepts Patches statement as 
authority for the synonymy. It is certain that structurally these are 
strictly identical. 

115. Aphis cari Essig 

Essig, Uiiiv. Calif. Publ. Entom., vol. 1, pp. 317-321, 1917 (orig. desc.). 

Record.—Corum Icelloggii; Butherford, Napa County (Essig); Angelica 
tomeniosa; Berkeley (Essig). 

Essig recently described this from specimens taken on wild anise 
in Eutherford. The author has seen cotype specimens, but has never 
collected the species. 


116. Aphis ceanothi Clarke ** 

Figures 210, 211 

Clarke, Can. Ent., vol. 35, p. 250, 1903 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 2, p. 302, 1909 (list). 

Davidson,' Jour. Econ. Ent., vol, 3, p. 377, 1910 (list). 

Essig, Pom. Jour. Ent., vol. 3, p. 525, 1911. Aphis ceanotM-hirsuti n. sp. 
(desc.). 
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Records,—Ceanothm imiegerrimus; Colfax, Placer County (Clarke); Witch 
Creek, Ban Biego County, June, 1916; C, cuneatus; Stanford University (David¬ 
son), November, 1910 (Morrison), October, 1915 (B. A. Vickerey): C. ihysvftorus; 
Bear Creek Gulch, Santa Clara County, April, 1911 (Morrison); C. htrsuU; Santa 
Paula (Essig). 

This is a widely distributed species, having been found on Ceano- 
thus as far north as Placer County, and as far south as San Diego 
County. It is seldom abundant, however. The species that Essig 
described as A, ceanothi-hirsnti n.sp. is undoubtedly the same as 
Clarke described. 


117. Aphis cerasifoliae Fitch 

Figtures 288 to 292 

Fitch, Bept. Ins. N. Y., vol. 1, p. 131, 1855 (orig. dose.). 

Patch, Maine Agr. Exp. Sta,, Bull. 233, p. 260, 1914 (close.). 

Record,—Prunus emargmata; Wynola, San Diego County, June, 1916. 

This aphid was found abundantly curling the terminal leaves of 
wild cherry near Wynola (3700 feet altitude), San Diego County, in 
June, 1916. Alate and apterous viviparous females as well as nymphs 
were abundant in the curled leaves. The apterae and nymphs were 
slightly pulverubmt. This species corresponds very closely to Aphis 
ccrasifolkic Pitch as described by Patch {op. cit,), although there are 
some minor diffennees. Following is a copy of Patch’s description of 
the Maine specimens of this species: 

This well defined species is common on both the native choke cherry, Prunus 
virginiana, and the western P. demxasa Walp. introduced in a nursery row on our 
campus. 

Apterous female, —Head, pale green or water whitish, beak short, extending 
to second coxae, eyes, antennae with I, IT and III coucolorous with head, distal 
half darker to black. III with no sensoria, proportions as shown in figure; pro- 
thorax pale green, lateral tubercles present; thorax green with dark green mid¬ 
dorsal line, femora and tibiae pale and tarsi black; abdomen pulverulent, pale 
green with dark green median line and dark green transverse lines between seg¬ 
ments, lateral tubercles present, cornicles pale with dusky tips, slender, slightly 
tapering, and approximately twice the tarsus in length, cauda white with dark tip; 
conical, being broad at base and abruptly tapering. 

Nymphs and pupae are also pulverulent and have dark green mid dorsal and 
transverse intersegmental line, though these are not always well defined in the 
pupa which has two lateral dark green lines on thorax. 

Alate female. Head black, beak short, not reaching to second coxae, eyes 
black, antennae dark, III with from about 12 to 18 large sensoria about the size 
of the terminal one on V, IV with from none to several sensoria like those on III, 
proportions of joints as shown in the figure; prothorax green with black trans¬ 
verse band, lateral tubercles present; thorax black, wings iridescent with slender 
brown veins and large dusky stigma with pointed tip; commonly though not 
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always witli second branch very short, abdomen glabrous, rather bright though not 
vivid green, median line dark green, sutural lines dark green ending in marginal 
green dots, cornicles dark, cauda green. 

Aphu oerasifoltae is gregarious on the ventral surface of the terminal leaves 
badly curling and deforming them. A copious amount of honeydew is present, 
and ants are usually found attending a colony of this species* 

The specimens from Wynola agree very well with this description, 
although as stated above, there are a few minor points of difference. 
However, as Dr. Patch writes: ^‘It seems too close to cerasifoliae to 
give it a distinct name,’^ and ^Mf the appearance in life answers my 
description of cerasifoliae 1 should be inclined to call it that. It hap¬ 
pens to be a species as characteristic alive as dead.’’ Following are 
the notes the author took of its appearance alive, before he suspected 
its identity: ‘‘Alates, aptcrae and nymphs abundant on terminal 
leaves curling them badly. Large amount of honeydew and many 
ants in attendance. Apterae and n 3 nnphs pulverulent.’’ These notes 
agree exactly with Patch’s notes, cited above. 

Following is a brief description of specimens taken at Wynola on 
July 8: 

Apterous viviparous female .—Prevailing color pale apple green, 
pulverulent. Head luteous. Thorax and abdomen pale green with 
middorsal longitudinal stripe darker green. Antennae with the three 
basal joints luteous, the three apical joints shading into black. Pri¬ 
mary sensoria on V and VI, accessorj^ sensoria on VI, no secondary 
sensoria. III and spur are subequal, or III slightly the longer. IV 
and V subequal and a little more than one-half as long as III. In 
some cases IV is slightly longer than V. VI is about one-fourth as 
long as its spur, longer than I, which in turn is longer than II. The 
antennae are longer than the body. Cornicles long, slightly tapering, 
pale with tip dusky, about equal in length to the fifth antennal seg¬ 
ment and about twice the length of the hind tarsus. Cauda long, 
conical, and about two-thirds the length of the cornicles, pale with tip 
dusky. Lateral tubercles are present on the first and seventh abdom¬ 
inal segments and on one other of the abdominal segments, in some 
cases on the second, in others! on the third, and in others on the fourth. 

Measurements (of specimens mounted in Canadian balsam): B(^y 
length, 1.6 to 1.53 mm.; body width (abdomen), 0.247 mm.; antennae 
total, 1.445 to 1.734 mm. (av. 1.6082 mm.); I, 0.085 to 0.117 mm. 
(av. 0.0987 mm.); II, 0.068 mm.; Ill, 0.408 to 0.467 mm. (av. 0.4335 
mm.); IV, 0.238 to 0.306 mm. (av. 0.272 mm.); V, 0.221 to 0.233 mm. 
(av. 0.224 mm.); VI, 0.1105 to 0.119 mm. (av. 0.1169 mm.); spur, 
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0.408 to 0.45 mm. (av. 0.4186 mm.); cornicles, 0.221 to 0.255 mm. 
(av. 0.2401 mm.); cauda, 0.15 mm.; hind tarsi, 0.12 to 0.135 mm. 
(av. 0.1275 mm.). 

Alate viviparous female ,—Prevailing color pale to apple green 
Head, antennae, thorax, marginal spots on abdomen, cornicles, tip of 
cauda, femora, and tarsi all black. Antennae (fig. 289, 290) with the 
usual primary sensoria on V and VI and tin* usual accessory sensoria 
on VI. IV without sensoria and III with from 6 to 11 fairly large 
circular secondary sensoria, the usual number being 8 (fig. 290). In 
this character it differs most markedly from the Main specimens, 
which have from 12 to 18 sensoria on III and from none to several 
on IV. The antennae are slightly shorter than the body although 
practically of the same length. Ill is the longest segment, closely 
followed by the spur, then b}^ IV, V, VI, I and II. Ill and the spur 
are subequal, or either one or the other may be slightly the longer. 
In Patch’s drawing V is a little longer than IV. In the California 
spe(*imen IV is always slightly the longer of the two. In all the 
(’alifomia specim<‘ns the antennal segments are all a little shorter 
than in the Maim* material. Lateral tubercl(*s are present on the pro- 
thorax; the}' are always present on the seventh abdominal segment, 
and may be present on any of the first few segments of the abdomen 
as well. In one ease they were observed on the second and seventh 
segments, in another on the second, third, and seventh, in still another 
on the fourth, fifth, and seventh, and in a fourth ease on the first, 
second, third, fourth, and seventh segments (fig. 292). The wings 
and venation are normal, with the second branch of the cubitus arising 
nearer to the tip of the wing than to the base of the first branch (fig. 
291). However, it is not quite so close to the wing tip as in the Maine 
specimens. The cornicles (fig. 292) are long and cylindrical. They 
are equal to or slightly shorter than V, and from one and one-half to 
two times as long as the hind tarsi. The cauda (fig. 292) is more or 
less ensiform, about one-half as long as the cornicles, reaching to the 
tip of the cornicles, and subequal to or slightly shorter than the hind 
tarsi. 

Measurements (of specimens mounted in Canadian balsam): Body 
length, 1.53 to 1.65 mm. (av. 1.585 mm.); width of thorax 0.697 to 
0.765 mm. (av. 0.731 mm.), antennae total, 1.568 mm.; I, 0.068 to 
0.085 mm. (av. 0.0765 mm.); II, 0.051 mm.; Ill, 0.331 to 0.408 mm. 
(av. 0.3644 mm.); IV, 0.238 to 0.289 mm. (av. 0.2817 mm.); V, 0.221 
to 0.247 mm. (av. 0.2295 mm.); VI base, 0.085 to 0.111 mm. (av. 
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0.1015 mm.); VI spur, 0.391 mm.; cornicles, 0.204 to 0.246 mm. (av. 
0.2179 mm.); cauda, 0.103 to 0.119 mm. (av. 0.1084 mm.); hind tarsi, 
0.136 mm. 

118. Aphis cooki Essig 

Figures 212 to 214 

Essig, Pom. Jour. Ent., vol. 2, p. 323, 1910. Aphis gossypii Glover (dcsc.). 

Essig, Pom. Jour. Ent., vol. 3, p. 587, 1911 (orig. desc.). 

Becord,—Citrus sp., Pomona (Essig). 

In 1909, C. H. Vary, county horticultural inspector in Pomona, 
found a few orange trees heavily infested with this aphid. Prompt 
control measures were taken and since then it has never again been 
observed. Essig first thought it to be Aphu^ gossypii Glover and de¬ 
scribed it under that name. Later, however, he found it to be an 
undescribed species, so named it Aphis cooki n.sp. after Dr. A. J. Cook. 

119. Aphis comifoliae Fitch 

Fitch, Cat. Homop. N. Y., p. 65, 1851 (orig. desc.). 

Records,—Comus pubescens, Sanicula memiem; San Francisco Bay region 
(Davidson). 

A species comparing very favorably with this has been taken by 
Davidson a number of times in the San Francisco Bay region. The 
fall and winter is spent on dogwood, the summer on gamblcweed. 
Davidson writes as follows ; 

This aphid [from Sanicvia] certainly appears to be very close to what I have 
called (after Gillette) comifoliae. Moreover, I have noticed that the two plants, 
dogwood and Sanicula, frequently grow near each other and that there appeared 
to be a migration of alates from the former just about the time there was a 
migration of the alates to the latter. 

This migration took place the latter part of April in 1916. 

120. Aphis crataegifolii Fiteh 

Fitch, Cat. Homop. N. Y., p, 66, 1851 (orig. desc.). 

Sanborn, Kan. Univ. Sci. Bull. 3, p. 53, 1904 (desc.). 

Davidson, Jour. Econ. Ent, vol. 3, p. 377, 1910 (list). # 

Becord,—Crataegus oxycantka; San Jose, Palo Alto (Davidson). 

This has been reported more or less abundant on hawthome in the 
San Francisco Bay region. According to A. C. Baker this is a good 
and distinct species and not a synonym of Aphis pomi De Geer, as 
formerly believed. 
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121. Aphis euonomi Fabr. 

rigures 182, 187, 190, 205 to 207, 236, 237 

Fabricius, 8yst. Ent., p* 736, 1794 (orig. desc.). 

Daridson, Jour, Bcon, Ent., vol. 2, p. 302, 1909. A. rumtcis Linn, (list, in 
part?). 

Essig, Mon. Bull. Cal. Comm. Hort., vol. 4, p. 446, 1915. A, rumicis Linn, 
(list). 

Eecords—Althaea rosea, Berkeley, June, 1915; Hishiscus moschrutos, Berkeley, 
July, 3915: MaijtcnuB hoana, Berkeley, July, 1915; Mesemhryanthemum eqmlat- 
eralc, Stanford University, June, 3915; Silybum marianum, Stanford University, 
July, 1915: Urtica holosfrica, Menlo Park, San Mateo County, January, 3915: 
Calendula officineile, Orange, February, 1917: Anthemis sp., Pasadena, April, 1917: 
Papaver sp., El Cajon, San Diego County, May, 1916 (Aphis papaveris Fabr.f): 
Vtcm faha, Stanford University (Davidson), Oxnard (Essig, 1915), Montebello, 
Los Angeles County, December, 1916, Riverside, January to May 1917 (Aphis 
fabae Scop.t): Burner spp., Palo Alto, January, 1912 (Davidson), Stanford 
University, March, 1912 (Morrison), March, 1915, Ventura County, May, 1917: 
Phascolus 8pp., Ventura County, May, 1917 (Ajihis rumtcis Linn,?). 

There has been a great deal of confusion regarding the identity 
of this species of aphid, and as yet its synonomy is not worked out 
satisfactorily. The following is otFered only provisionally by the 
author. The common blac'k aphid has usually been considered as 
Aphis rumicis Linn., Aphis (uojmni Pabr. being taken as a synonym, 
but according to (rillette, Linnaeus’ description calls for an aphid 
‘^brassy brown in color, and not black according to the popular opin¬ 
ion; and its food plant should be species of He considers 

the common black species to be Aphis euonomi Pabr., as does Mord- 
wilko in the European fonn. The author follows these two aphidol- 
ogists in placing Aphis rumicis Linn, of American authors (and later 
European authors) as a synonym of Aphis euonomi Pabr. lie (i.e., 
Gillette) writes, ‘'whether or not it is synonymous with rwmicis we 
are not certain, but we very much doubt this being the case.” As 
long ago as 1894, Osborn and Sirrine (Iowa Agr. Sta., Bull. 26, p. 
904, 1894) proved that the species which wintered in Iowa on 
Euonymus migrated to Rumes and other plants in the summer. In 
California the author has been unable to find it at any time upon 
EuonymuSf although this is a very common ornamental plant, especi¬ 
ally in the vicinity of Riverside. This may be due, however, to the 
mild winter climate of southern California, which permits plant lice to 
live throughout the winter, thus not necessitating the laying of eggs. 
Concerning the identity of the California species the author believes 
the form described briefly below to be Aphis euonomi Pabr. The 
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one following is probably the same species, and is the one described 
as Aphis papaveris by Pabricius. The species from Vicia faha is 
probably the species described as Aphis fabae Scop., which may be 
synonymous with Aphis euonorm Fabr., but again may not be. The 
author tried a few transfer tests this spring (1917) with the form 
from Vicia, attempting to colonize it on Hedera helix and on Bvmex 
spp., with negative results. Of course, this does not prove that it will 
not colonize on these plants, although the author has come to the conclu¬ 
sion that the Hedera species is entirely different, being Aphis hederae 
Kalt. Dr. Patch^® in her interesting paper on aphid ecology makes 
the following statement regarding migration tests, which, it seems to 
the author, it is well to remember when making such tests: 

If an investigator fails in one hundred attempts to colonize thistle with 
migrants from plum, that will not be a safe reason for him to conclude that he is 
not working with Aphis cardui, or that this thistle aphid has nothing to do with 
the loaf deformations of the plum in the spring. It has been my experience that 
negative data with aphids under such conditions are just no data at all. If the 
structural characters are such as warrant the migration test in the first place, they 
warrant a patient continuation even in the face of repeated failures. 

On the other hand (and this is a most encouraging and stimulating circum¬ 
stance in connection with aphid migration tests), a single success goes a long way 
to prove the case. Barring complications, a single success is enough, and repe¬ 
titions and verifications are needed only as safeguards in that respect. 

The third description is from specimens taken on Rumcx spp. and 
although slightly different from the one considered as Aphis euonomi 
Pabr., it may be the same, and it may be Aphis rumicis Linn,, but of 
this the author is doubtful. 

In the bean fields of Ventura (bounty, this black bean aphis is very 
abundant, and often does considerable damage. In May, 1917, the 
bean plants were just beginning to appear, and as yet were not 
infested with the aphis. However, the native dock was quite heavily 
infested. It seems that the aphis lives over the winter on dock and 
perhaps on other native plants, migrating in the early summer to the 
beans. Here it lives throughout the summer, returning to dock when 
the beans have been harvested and the plants plowed under. Horti¬ 
cultural Commissioner A. A. Brock, of Ventura County, places great 
hope in the efiBciency of Hippodamia convergens Guerin as a con¬ 
trolling factor. In the spring of 1917 he collected a vast numbfr of 
these ladybird beetles in Sespe Canyon and turned them loose in the 
bean fields just as the aphids were beginning to appear. At the 
present time the results are unknown. 

Patch, Edith M., Concerning problems in Aphid ecology, Jour. Econ. Ent, 
vol. 9, pp. 44-51, 1917. 
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The following brief description was made from specimens col¬ 
lected from the first six host plants listed above, and is the one con¬ 
sidered as Aphis euonomi Fabr. 

Alate viviparotts female, —Color apparently black, but on close 
examination it seems that the ground color is a very dark brown, 
covered with a blackish tinge, with the following parts decidedly 
black: head, antennae, thoracic lobes, marginal spots and transverse 
bands on the abdomen, cornicles, tarsi, coxae, tips of tibiae, and apical 
one-half to two-thirds of the middle and hind femora. The tibiae and 
fore femora are pale, appearing whitish in life. The antennae are 
shorter than the body, III being the longest segment, followed closely 
by VI spur. In one case VI spur was slightly longer than III and 
in another eciual to Ill. In all other specimens 111 was the longer 
segment. IV and V are subequal, V usually being slightly the 
shorter. There are from eleven to twenty-one secondary sensoria on 
IJI, of irregular size. These are scattered along the whole length of 
the segment, the distal five or six being in a more or less even line. 
The usual number is about twelve to fourteen. The number of 
secondary sensoria on IV range from none to seven, the modal number 
l>eing two. In one specimen only were sensoria absent from IV; in 
another, one antenna had seven, the other having two, while in a 
third, one antenna had five, the other six. When there are more than 
two or three sensoria, they are all quite small, and can be clearly 
distinguished only by the higlier pow(T of a microscope. Two is the 
usual number, being located about the middle of the segment. V is 
usually without Si’condary sensoria, the primary sensorium being 
always present, however. In one specimen the antennae had one or 
two very small secondary semsoria on V, and in another specimen one 
antenna had one small sensorium, the other none. The usual primary 
and accessory sensoria are present on VI base. Lateral abdominal 
tubercles are always present on the seventh segment, usually on the 
, first, and often on the second, third, fourth, or fifth. There are 
always at least three pair of these tubercles, and oftentimes more. 
One specimen had tubercles on the first, second, third, fourth, and 
seventh segments. The cornicles are black, imbricated, and taper 
noticeably from base to apex. They are quite constant in length, the 
variation being not more than 0.05 mm. in all the specimens examined. 
They are about half as long again as the hind tarsi. The cauda is 
concolorous with the abdomen, short and conical or ensiform, and 
subequal in length to the hind tarsi. The wings are normal, with the 
typical Aphis venation. 
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Measuremonts: Body length, 1.53 to 1.989 mm. (av. 1.74 mm.); 
width of thorax, 0.68 to 0.918 mm. (av. 0.765 mm.) j antennae total, 
1.122 to 1.36 mm. (av. 1.272 mm.); HI, 0.289 to 0.425 m.m (av. 0.3648 
mm.); IV, 0.1955 to 0.272 mm. (av. 0.2266 mm.); V, 0.187 to 0.221 
mm. (av. 0.1885 mm.); VI, base 0.102 to 0.136 mm. (av. 0.1119 mm.); 
VT, spur 0.289 to 0.357 mm. (av. 0.3145 mm.); cornicles, 0.1785 to 
0.221 mm. (av. 0.2118 mm.); cauda, 0.136 to 0.162 mm. (av, 0.14875 
mm.); hind tarsus, 0.136 to 0.152 mm. (av. 0.1372 mm.). 

Specimens taken by tlie author in May, 1916, on Papaver sp. (cul¬ 
tivated poppy) near El Cajon, San Diego County, seem to him to be 
Aphis papaveris Fabr. (Genera Insectorum, p. 303, 1717), and prob¬ 
ably are the same as the above species, although they may be different. 
There are from thirteen to fifteen irregular secondary sensoria on III 
as above, but IV and V are without secondary sensoria, with one 
exception, in whieii there was one small sensorium near the middle of 
TV. The cauda is equal to the hind tarsi, the cornicles being longer, 
and about the same comparative length as above. The third ant(mnal 
segment appears to be longer in comparison than above in some speci¬ 
mens. Lateral abdominal tubercles are present on the first, third, and 
seventh abdominal segments. 

Measurements: Body length, 1.486 to 1.908 mm. (av. 1.711 mm.); 
width of thorax, 0.595 to 0,765 mm. (av. 0.68 mm.); antennae total, 
1.224 to 1.343 mm. (av. 1.2878 mm.); HI, 0.323 to 0.374 mm. (av. 
0.3536 mm.); IV, 0.2125 to 0.22 mm. (av. 0.2193 mm.); V, 0.187 to 
0.204 mm. (av. 0.2024 mm.); VI, base 0.102 to 0.119 mm. (av. 0.1054 
mm.") *, V\, spur 0.255 to 0.34 mm. (av. 0.2992 mm.); cornicles, 0.187 
to 0,221 mm. (av. 0.204 mm.); cauda, 0.136 to 0.153 mm. (av. 0.142 
mm.); hind tarsus, 0.119 mm. 

Specimens taken by the author near Montebello, Los Angeles 
County, in December, 1916, and in Riverside from January to May, 
1917, on Vicia faba seem to be somew^hat different from the fore¬ 
going, yet are very nearly identical. Gillette considers that they 
might possibly be Aphis fabae Scop., which may or may not be 
syrwnyniom with Aphis ewonmni Fabr. Superficially, the coloring 
seems to he the same, although on close observation it appear| to be 
a Ncry dark green \n ground color, covered with a blackish tinge* The 
legs ar(‘ colored as above, however, 

Spofinipns from Ritmex appear to have considerably more brown 
iJi 1 1 <‘ ^found color than the precodinf? varieties. Secondary Bma(ftia 
are heated as follows: 111, 14 to 24 (av. 18) ^ IV, 4 to 7 («v, S); V, 
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I to 4 (av. 3)* Lateral abdominal tubercles could be found only on 
the first and seventh segments. 

Alate viviparous female, —^Measurements: Body length, 1.768 to 
2.142 mm. (av. 1.942 mm.); width of thorax, 0.782 to 1.054 mm. 
(av. 0.918 mm .); antennae total, 1.445 to 1.581 mm. (av. 1.496 mm.); 
III, 0.357 to 0.408 mm. (av. 0.394 mm.); IV, 0.255 to 0.323 mm. 
(av. 0.286 mm.); V, 0.204 to 0.255 mm. (av. 0.233 mm.); VI, base 
0.136 to 0.153 mm. (av. 0.139 mm.); VI, spur 0.289 to 0.323 mm. 
(av. 0.306 mm.); cornicles, 0.187 to 0.255 mm. (av. 0.219 mm.); cauda, 
0.136 to 0.17 mm. (av. 0.153 mm.); hind tarsus, 0.119 to 0.153 mm. 
(av. 0.147 mm.). 

Apterous viviparous female, —Measurements: Body length, 2.278 to 
2.448 mm. (av. 2.3403 mm.); antennae total, 1.309 to 1.598 mm. 
(av. 1.4382 mm.) ; III, 0.306 to 0.408 mm. (av. 0.3502 mm.); IV, 
0.221 to 0.306 mm. (av. 0.2618 mm.); V, 0.206 to 0.255 mm. (av. 0.238 
mm.); VI, base 0.119 to 0.17 mm. (av. 0.1394 mm.) ; VI, spur 0.289 to 
0.34 mm. (av. 0.306 mm.); cauda, 0.17 to 0.204 mm. (av. 0.187 mm.) ; 
cornicle, 0.255 to 0.323 mm. (av. 0.289 mm.); hind tarsus, 0.153 to 
0,17 mm. (av. 0.167 mm.). 

122. Aphis frigidae Oestlund 

Oestlund, Geol. Nat. Hist. 8urv. Minn., vol. 14, p. 46, 1886 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 7, p. 132, 1913 (desc. stem mother). 

Records,—Artemisia califomica; Walnut Greek, Contra Costa County (David¬ 
son). 

In company with Macrosiphum artemisiae (Fonsc.) this species is 
found on sagebrush in the San Francisco Bay region. Wilson reports 
it from Oregon, so probably it is distributed along the coast from the 
bay north. In tlie course of observations in southern California 
during a period of two years the author has been unable to find any 
aphids infesting sagebrush. 

123. Aphis gossypii Glover 
Figures 192, 193, 215 

Glover, Pat. Oft, Eec., p. 62, 1864 (orig. desc.). 

Clarke, Can. Ent., vol. 35, p. 250, 1903 (list). 

Essig, Pom. Jour. Ent., vol. 1, p. 47, 1909. Aphis dtri .kshmead (desc.). 

Essig, Pom. Jour. Ent., vol, 3, p. 690, 1911 (desc.). 

Cook, Mon. Bull. Cal. Omnm. Hort, vol. 1, p. 65, 1912 (list). 

Carnes, Mon. Bull. Q aL Comm. Hort., vol. 1, p. 398, 1912 (list). 

Wddon, Mon. BuU^HMOomm. Hort., vol. 2, p. 597, 1913 (list). 

Davidson, Mon. Comm. Hort., vol. 6, p. 65, 1917 (note). 
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Records,—Ctusumia spp.; Newcastle, Placer County, WatsonviUe, Santa Cruz 
County (Clarke); Imperial County (Weldon); San Biego County, June, 1916; 
Cuowrbita 8pp.; Alpine, San Biego County, June, 1916: Citrus spp.; Santa Paula, 
Claremont (Easig), Acampo, San Joaquin County (Carnes), San Biego, March, 
1916 (B. McLean); Whittier, May, 1917: Heraolewn laT^atum; Berkeley, 
March, 1915 (Easig): Begonia; Stanford University, February, 1912 (Morrison), 
Riverside, January, 1917; Punica granatum, Stanford University, April, 1911 
(Davidson): Helianthm; Santa Ysabel, San Biego County, May, 1916: Persea 
gratissi/ma; Avondale, San Biego County, August, 1916; Chrysanthemum; 
Ontario, January, 1917; Eschscholtzia oaiifarnica; Ontario, January, 1917: 
Anthemis spp.; Pasadena, April, 1917 (R E. Campbell): Pyrus spp.; Santa 
Cruz County (Volek), Nevada County (Norton). 

The melon or cotton aphis is distributed throughout the state and 
is found on a large number of host plants. On melons it is often a 
considerable pest, particularly in the Imperial Valley. In the apple 
sections of Santa Cruz and Nevada counties it often becomes abundant 
enough upon the young trees to cause considerable damage, according 
to County Horticultural Commissioners Volek and Norton. In San 
Diego County the author found an infestation on young avocado trees 
which was very severe. Oftentimes it becomes quite abundant in 
nurseries and greenhouses. 


124. Aphis hederae Kalt. 

Kaltonbach, Monog. d. Pflanzenlause, p. 89, 1843 (orig. desc.). 

Davidson, Jour. Ecou. Ent., vol. 2, p. 302, 1909. A. rumicis Linn, (list in 
part). 

Essig, Pom. Jour. Ent., vol. 2, p. 335, 1910 (desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 376, 1910. A, rumicis Linn. (list). 

Bccords,—Hedera helix; Stanford University (Davidson), March, 1912 (Mor¬ 
rison); Claremont, Los Angeles County (Essig); San Jose, May, 1911 (Davidson, 
Morrison); Oakland, November, 1916 (Davidson); Berkeley, April, 1915; Lemon 
Grove, San Diego County, March, 1916; Riverside, October, 1916: Chtnopodium 
sp.. Walnut Creek, Contra Costa County, May, 1915 (Davidson). 

Throughout the San P>ancisco Bay region and southern Califor¬ 
nia a small dark brown to black aphid is often found in colonies on 
the tender shoots of English ivy. Essig described it as Aphis hederae 
Kalt., but later it was believed to be Aphis rumicis Linn. (A. euonomi 
Fabr.). However, a careful study of a large series of specimens of 
this aphid from ivy and of A. euonomi Pabr. from a number of #if- 
ferent host plants has convinced the author that they are distinct. 
Gillette is of the same opinion. Consequently the species from ivy 
in California is Aphis hederae Kalt. In the author’s collection there 
is a specimen from Chenopodium sp. taken by Davidson that appears 
to be the same species. The most noticeable difference between this 
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and Aphis euonomi Fabr. is in the length of the cornicles, which are 
very much longer in this species. Measurements of specimens of the 
alates from Oakland, Walnut Creek, San Jose, and Riverside are 
herewith given; 

Measurements: Body length, 1.411 to 1.768 mm. (av. 1.621 mm.) ; 
width of thorax, 0.714 to 0.782 mm. (av. 0.748 mm.); antennae total, 
1.411 to 1.549 mm. (av. 1.499 mm.); III, 0.323 to 0.391 mm. (av. 0.365 
mm.) ; IV, 0.272 to 0.323 mm. (av. 0.2914 mm.); V, 0.221 to 0.272 mm. 
(av. 0.2518 mm.); VI, base 0.119 to 0.136 mm. (av. 0.311 mm.); VI, 
spur 0.306 to 0.34 mm. (av. 0.323 mm.); cauda, 0.136 mm.; cornicle, 
0.306 to 0.34 mm. (av. 0.3252 mm.); third tarsus, 0.119 to 0.136 mm. 
(av. 0.1237 mm.). 

It will be seen that the cornicles are considerably more than twice 
as long as the hind tarsi, in some cases practically three times, while 
in A, euontmi Fabr., they are scarcely twice as long as the hind tarsi. 
In A, euonomi Fabr. the hind tarsi are longer than the base of VI, 
while the cornicles are shorter than VI spur. In A. hederae Kalt. VI 
spur and the cornicles are subequal or on the average the cornicles are 
very slightly longer, while VI base and the hind tarsi are also sub¬ 
equal, the tarsi being shorter on the average. The secondary sensoria 
in A, hederae Kalt. are small, irregular in size, and are scattered more 
or less irregularly along III but in a fairly even row along IV and V. 
They appear very much the same as in A, euonomi Fabr. There are 
from thirteen to twenty on III, sevent(*en being the average; from 
five to nine on IV, seven and eight being the usual number; and 
usually one on V, although in a few cases there appear to be none. 

125. Aphis heraclei Co wen 

Cowen, Homip. Colo., p. 120, 3895 (orig. desc.). 

Essig, Univ. Calif. Publ. Entom., vol. 1, p. 339, 1917 (list). 

Record,—Heracleum montescamum; Berkeley (Easig). 

Recently Essig reported having taken this species on Heradeum 
in Berkeley. The author has specimens from Essig, although he has 
never collected it himself. This is the only report of the species since 
Cowen’s original report and description. 

126. Aphis houghtonensis Troop? 

Troop, Ent. News, vol. 17, p. 59, 1906 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 7, p. 132, 1914 (list). 

Record,—Rihes aanguvneum; Contra Costa County (Davidson). 
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Davidson reported a species of Aphis infesting the terminal leaves 
of wild currant in the canyons of Contra Costa County. He identified 
it provisionally as this species as he was uncertain. The author is 
unacquainted with it. 


127. Aphis lithospermi Wilson 

Wilson, Trans. Am. Ent. Soc., voL 41, p. 100, 1915 (orig. dese.). 
Seoord.—Lithotpermwn pilosmn; California (Wilscm). 

There is no definite record of this species in California, but it is 
listed here because Wilson added it to a list of the California Aphi- 
didae submitted to him by the author. 


128. Aphis maidis Fitch 

Figures 216 to 218 

Pitch, Insects N. T., vol. 1, p. 318, 1855 (orig. desc.). 

Clarke, Can. Ent., vol. 35, p. 251, 1903 (list). 

Davidson, Jour. Econ. Ent., vol. 5, p. 408, 1912 (list). 

Beeordt. —Corn; Watsonville, Berkeley (Clarke); San Jose (Davidson); Lake¬ 
side, San Diego County, April, 1916; Chula Vista, San Diego County, August, 
1916: sorghum; Julian, San Diego County, August, 1916 (H. M. Armitage); 
Corona, Biverside County, September, 1916. 

Only occasionally is this corn aphis found in California, where it 
infests the ears and tassels and leaves of corn and some of the sor¬ 
ghums. Never has it been observed as injurious as is sometimes 
reported from the middle western states. 


129. Aphis malifoliae Fitch 

Figures 248 to 250 

Pitch, Trans. N. T. State Agr. Soc., vol. 5, p. 14, 1854 (orig. dese.). 
Clarke, Can. Ent., vol. 35, p. 252, 1903. Aphit sorbi Salt. (list). 

Carnes, Mon. Bull. Cal. Coknm. Hort., vol. 1, p. 400, 1912. A. torbi BMt. 
(list). 

Weldon, Mon, Bull Cal. Comm. Hort., vol. 8, p. 188, 1914. A. $orbi Halt, 
(list). 

Baker and Turner, Jour, Agr. Ees., vol. 7, pp, 321-843, 1916 (complete 
account). 

Seoord».—Pyru» mahu, P. eommmis; Central and norUiem Oalifomla; Orange 
County, May, 1917. 
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This is one of the most injurious of our California species of Aphis, 
being found in practically all of the appIe*growing regions of the 
state, and in most of them necessitating some control measures. It 
has been reported on apple and pear in the following counties; Hum¬ 
boldt, Orange, Placer, Sacramento. Santa Clara, Shasta, Tehama, 
Nevada, Inyo, Santa Cruz, and Alameda. Probably it is present 
wherever apples are grown, with the exception of the southern Cali¬ 
fornia districts where it has never been observed. The apple is the 
primary host, and only occasionally has it been taken on pear. In 
May, 1917, Roy K. Bishop found it in Orange County, this being the 
first report of it south of the Tehachapi. 

The life history of this Aphis in California is as follows: 

In the fall and early winter the eggs are laid in the crotches of the 
twigs. These hatch in the following spring, the exact time depending 
upon the weather conditions but it is usually as the buds are begin¬ 
ning to show green, or as they are beginning to open. The author has 
observed the young stem mothers on the young buds of the apple in 
the latter part of March, although he has never been able to find the 
eggs, either those yet unhatched or those from which the stem mothers 
have already hatched. Horticultural Commissioner Weatherby of 
Humboldt County writes that he has found the eggs hatching as early 
as February 24. He goes on to state that the eggs of Aphis pomi 
De Geer do not hatch until considerably later. Horticultural Com¬ 
missioner Norton of Nevada County has made the following observa¬ 
tions : 

The eggs of A^his aorhi [TiujXifoliae] are laid on the buds, or sometimes on 
the spurs close to the buds. At first they are hard to see as they are small and 
light green, but later they turn to a shiny black, when they can be more readily 
detected. The young aphids hatch as soon as the buds begin to swell, which time 
varies with the season. 1 have found them sometimes as early as the first of 
March and at other times as late as the middle of April. 

* The stem mothers feed upon the plant juices through the buds, 
sometimes appearing on the outer surface of the buds and at other 
times crawling down into the unfolding leaves, as is the case with 
Aphis pomi De Geer. In a few weeks these are mature and begin to 
deposit live young. All of this second generation are apterous females 
so far as the author has been able to observe. On April 12, 1915, he 
found several colonies of these aphids in the apple orchard at Stanford 
University, each colony consisting of a stem mother and several young 
apterous viviparous females. These females mature in a few weeks 
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and a third generation is begun. The most usual place to find the 
second and third generations is in the curled terminal leaves of the 
plant. These leaves are curled very similarly to those by the green 
apple aphis {Aphis pomi De Geer), but they are curled a great deal 
tighter. Winged females may appear in this third generation, but 
it is most usual to find them in the fourth. Horticultural Commis¬ 
sioner Volck of Santa Cruz County states that he has counted four 
generations before the summer migration. During May, 1915, the 
author collected many colonies of this Aphis and placed them in vials 
in the laboratory. Many others he attempted to colonize on some 
apple seedlings. Owing to various causes he was unable to make any 
successful colonizations on the apple trees, one of the chief causes 
being the destructive work of coccinellid larvae. Also during the 
first few da 3 "s of June he was forced to be absent from town and on 
his return found that the gardener had ‘‘cleaned’’ the trees, for 
“they were all covered with lice.” Until May 25 no alate females 
had been found, but on that date two appeared in the laboratory. On 
May 10, 1917, alates were found in Orange County. 

These alate females of the fourth (perhaps sometimes they appear 
in the third) generation migrate from the apple to some unknown 
host. At Stanford University in 1915 the migration began about 
the first of June and continued for some two or three weeks. On 
June 20 only two or three colonies, each consisting of but a very few 
individuals, were found where a month before there had been literally 
hundreds. The curled leaves still hung on the trees and in each 
curled leaf the moulted skins of the aphid were abundant. From 
Commissioner Norton of Nevada County comes the statement that he 
has known the migrants “to leave the trees as early as the middle 
of June, but the migration usually takes place between the first and 
the fifteenth of July. Where they go I have never been able to find 
out, as I have never observed them on any other host plant. ’ ’ 

According to 0. E. Bremner, Horticultural Commissioner of 
Sonoma County, the migration takes place there during June. This 
is the same as in Santa Clara County. In Orange County in 1917 
the alate females appeared about the first of May. Migration be^an 
almost immediately and continued for two or three weeks. By May 24 
only a very few aphids remained. This is fully a month earlier than 
migration takes place north of the Tehachapi. Incidentally the spring 
of 1917 was exceedingly cool and the summer very late. In normal 
years one would expect the aphids to leave the apple two or three 
weeks earlier. 
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The summer host plant of this aphid is as yet unknown in Cali¬ 
fornia. During June, 1915, the author spent many hours in search 
of this host plant, but to no avail. He examined every kind of plant 
within two or three hundred yards of the apple orchard at Stanford 
University, but on none was he able to find any aphid that could pos¬ 
sibly be the summer form of Aphis malifoUae Fitch. Bremner reports 
having found isolated individuals on pigweed {Amaranthus retro- 
flexus) in Sonoma County, but believes this to be accidental for he has 
never observed them to deposit young on this plant. Davidson writes 
that he has been able to colonize them in the laboratory on the leaves 
of plantain {Plantayo spp.), in fact has been able to have them repro¬ 
duce in such large numbers as to kill the plants. On May 28, 1915, 
the author placed two alate females from apple leaves on each of two 
specimens of Plantago hirteUa under bell jars in the laboratory at 
Stanford University. On returning to town on June 10 he found that 
the plants were in a dying condition, owing to a lack of proper care 
during his abs(‘nce. However, he found many young lice present, all 
of which were alive and feeding. The adult alate females had already 
died. By June 16 the lice had moulted once, but then the plants were 
practically dead. He left Stanford within a few daj^s not to return, 
so was unable to begin fresh (‘xperiments along this line. In his search 
for the alates in the field he was particularly careful to examine 
closely every plantain plant in the vicinity, but could find no trace of 
this aphid on them. Davidson also reports the same lack of success. 
Conse(pi(*ntly, although the alates will di‘posit young on plaintain 
in the laboratory it cannot very well be the natural summer host in 
this state. Baker and Turner have proven that Plantago lanccolata 
is the summer host in Virginia. W. H. Britain has observed a definite 
migration to plaintain in Nova Scotia (Proc. Ent. Soc. Nova Scotia, 
vol. 1, pp. 16-30, 1915). Incidentally he has been able to breed it 
throughout the summer on apple. In Orange County, in the vicinity 
of the known infestations, the author was unable to find any plaintain 
whatsoever. On inquiring of Roy K. Bishop, the county horticultural 
commissioner, it was learned that plaintain is very scarce in that 
county, except very near to the coast, and that it is exceedingly doubt¬ 
ful if there is any in the vicinity of the known aphid infestations. 

The fall migrants begin to return to the apple some time during 
the fall and deposit living males and females. Prom Nevada County 
comes the report that the migrants return to the apple between the 
twentieth of September and the first of October. ^ ^ Davidson has taken 
the oviparous females and the alate males on December 5 (1912) at 
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Sebastopol; Morrison has taken the sexes at Stanford University on 
December 16 (1910); Moznette of the Oregon station has taken the 
migrants as late as the middle of November at Corvallis, Oregon. 
Consequently, egg laying probably occurs from the middle of October 
well into December in the various parts of California. Commissioner 
Norton states: ‘‘The first eggs that I have seen were observed about 
the fifteenth of October. However, they continue egg laying, in 
favorable years, well along into November. 

The injury caused by this aphid is done entirely in the spring of 
the year, before the summer migration, and consists in the curling of 
the terminal leaves. The colonies are found usually in the leaves 
surrounding a cluster of apples, and although most of the feeding is 
on the leaves themselves oftentimes they feed upon the fruit. In 
such a case the fruit (according to Weldon, “Apple Growing in Cali¬ 
fornia,'^ Mon. Bull. Cal. Comm. Hort., p. 86, 1915) “is injured to 
such an extent that it becomes stunted and not only fails to mature, 
but is distorted so badly that the variety may not be recognizable." 
In Nevada County, Commissioner Norton reports: “The purple aphis 
unless controlled lessens the apple crop from ten to fifteen per cent." 
This is a higher percentage, undoubtedly, than is common throughout 
the state, but it shows how serious the pest may be. 


130. Aphis marutae Oestlund 
Figures 293 to 299 

Oestlund, Minn. Gteol. Nat. Hist. Surv., vol. 14^ p. 40, 1886 (orig. desc.). 

Records,—Silyhim marianum; Grossmont, San Diego County, AprU, 1916: 
Centav/rea mcliiensis; El Cajon, San Diego County, May, 1916. 

In April, 1916, the author observed a small aphid on milk thistle 
near Grossmont, San Diego County, and later on tacalote in the 
El Cajon Valley. It infested the smaller leaves, the leaf petioles, and 
the base of the flowers. Large numbers of ants were in attendance, 
but it was preyed upon extensively by the larvae and adults of Cocci- 
nella californica. A considerable number of adults of Lysiphlebus 
testaceipes Cresson were reared from colonies of this aphid. Beiift 
unknown to the author specimens were sent to J. J. Davis and E. 0. 
Essig, both of whom determined the species to be Aphis marutae Oest¬ 
lund. Inasmuch as Oestlund's descriptions are the only ones avail¬ 
able, a brief description is given below of specimens taken May 1, 
1916, on Silybtm marianum in San Diego County. 
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Alate viviparous female .—Prevailing color pale to olive green. 
Head and prothorax dark olive green, thoracic lobes almost black. 
Abdomen pale green with marginal spots and patch on dorsum dusky. 
Iiegs pale except tarsi, apex of tibiae, and apical two-thirds of femora. 
Antennae, cornicles, and eauda dusky. Beak pale at base and dusky 
at tip. 

Head (fig. 293) not quite as long as broad, with a prominent 
tubercle at apex of front and small but distinct projections from head 
on inner side of first antennal segments. Antennae about same length 
as body or slightly longer or slightly shorter (figs. 294-295). Ill and 
the spur are about equal or III slightly longer, never shorter than 
spur. IV about one-half as long as HI. V either shorter or equal to 
rV. VI shorter than V and about one-third as long as spur. I and II 
subequal and slightly shorter than VI. The usual primary sensoria 
are present on V and VI and the accessory sensoria on VI. Ill is 
tuberculate and IV is slightly so. IV has from two to six small, 
circular secondary sensoria and III from eleven to fifteen irregularly 
placed (fig. 294). The beak reaches considerably beyond the second 
coxae, in some cases almost to the third. 

The prothorax is without lateral tubercles. The wings are about 
twice as long as the body with normal venation. The stigmal vein is 
curved its entire length, the second branch of the cubitus arises about 
midway between the tip of the wing and the base of the first branch. 

The abdomen is without lateral tubercles in so far as the author 
can discern. The cornicles (fig. 299) are short and taper slightly 
from base to apex. They are about equal in length to the third tarsi, 
are almost one-half as vfide at base as long, and about one-third 
as wide at apex as long. The cauda (fig. 298) is short and blunt 
(conical) and about two-thirds as long as the cornicles. The anal 
plate is half-moon-shaped and dusky at its distal edge. 

Measurements (of specimens in Canada balsam) : Body length, 
0.918 to 1.02 mm. (av. 0.9248 mm.); width (thorax), 0.34 to 0.442 mm. 
(av. 0.4082 mm.); antennae total, 0.885 to 1.02 mm. (av. 0.942 mm.); 
I, 0.034 to 0.051 mm. (av. 0.037 mm.); II, 0.034 to 0.051 mm. (av. 
0.048 mm.); III, 0.225 to 0.2975 mm. (av. 0.2601 mm.); IV, 0.117 to 
0.17 mm. (av. 0.152 mm.); V, 0.1105 to 0.136 mm. (av. 0.1346 ram.); 
VI, 0.068 to 0.102 mm. (av. 0.0833 mm.); spur, 0.204 to 0.272 mm. 
(av. 0.2295 mm.); cornicles 0.0850 to 0.119 mm. (av. 0.0978 mm.); 
cauda, 0.0595 to 0.068 mm. (av. 0.0624 mm.); hind tarsi, 0.085 to 
0.102 mm. (av. 0.0901 mm.); wing length, 1.921 to 1.955 mm. (av. 
1.928 mm.); wing width, 0.661 mm.; wing expansion, 4.556 mm. 
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Apterous viviparous female. —The apterae are quite similar to the 
alatcs except that the thorax is not dark, and that the second, third, 
and basal three-fourths of the fourth antennal segments are pale. 
There are no secondary sensoria (fig. 296) and no lateral tubercles 
on prothorax and abdomen (fig. 297). The individuals are slightly 
larger and the proportions of the antennal segments differ slightly 
from the alates. The measurements of specimens mounted in Canada 
balsam are as follows; 

Measurements: Body length, 1.00 to 1.04 mm. (av. 1.026 mm.); 
width (abdomen), 0.595 to 0.629 mm. (av. 0.6064 mm.); antennae 
total, 0.561 to 0.697 mm. (av. 0.6151 mm.); III, 0.102 to 0.136 mm. 
(av. 0.1218 mm.); TV, 0.0765 to 0.1105 mm. (av. 0.0906 mm.); V, 
0.068 to 0.085 mm. (av. 0.0765 mm.); VI, 0.595 to 0.0765 mm. (av. 
0.068 mm.); spur, 0.1615 to 0.1785 mm. (av. 0.1711 mm.); cornicles, 
0.0765 to 0.11 mm. (av. 0.0935 mm.); eauda, 0.0595 mm.; hind tarsi, 
0.102 mm. (Description from nine specimens of apterae). It will 
be noticed that in the apterae the antennae are but about two-thirds 
as long as the body, while in the alates they are almost a.s long as the 
body. Furthermore, in the apterae the spur of the sixth antennal 
segment is always longer than 111 while in the alates it is equal to III 
at the most, and in many cases shorter. 


131. Aphis medicaginis Koeh 
Figure 189 

Koch, Die Pflanzenlause, p. 94, 1854 (orig. desc.). 

Davidson, Jour. Boon. Ent., vol. 2, p. 302, 1909 (list). 

Davidson, Jour. Boon. Ent., vol. 3, p. 376, 1910 (list). 

Bssig, Pom. Jour. Ent., vol. 3, p. 527,1911 (dese.). 

Beoords.—Medwago hxsgxda; Stanford University (Davidson), April, 1914 
(B. W. Haegele): Astragalus leueopsis; NordhofF, Ventura County (Essig): Vina 
fata, lima bean, Pasadena (B. E. Campbell). 

This small dark Aphis has been found occasionally in California, 
particularly on alfalfa and beans. Such other plants as loco weed, 
licorice, sagebrush, locust, and others are said to be hosts. The author 
has never collected it himself, but has had access to specimens t^en 
by Essig, Haegele, and Campbell. Davidson has reared the braconid 
fly, Lysipheebus testaceipes Cresson, from this aphid. 
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132. Aphis middletonii Thomas 

Figures 219, 220 

Thomas, 8th Ann. Bep. Til. St. Ent., p. 99, 1879 (orig. desc.). 

Records,—Amaranihus retroflexus; Santa Paula, August, 1911 (Essig): JRan- 
uneulus califomteus; Julian, San Diego County, June, 1916: Eemizonia rudis; 
Stanford University, 1916 (Ferris): Helianihus annuus; Eiverside, September, 
1916. 

In the fall of the year this species is rather common on the roots 
of various plants in California. The individuals are small green 
aphids, covered with a slight pulverulence. They are very similar 
to Aphis maiduH-radicis Forbes, with which they have often been con» 
fused, and differ particularly in the presence of secondary sensoria 
on the fourth antennal segment of the apterae. Below are a few 
d(‘scriptive notes taken from specimens mounted in balsam, collected 
in 1916 in Julian and Riverside, and in 1911 near Santa Paula: 

Alatc viviparous female. —Greenish, pruinose. Head, antennae, 
thorax, marginal spots on abdomen, cornicles, cauda, aj)ical one-half 
femora, apices tibiae, tarsi, and apex of beak, black. Antennae r(‘ach 
to the base of the second abdominal segment; III being the longest 
segment, followed by VI spur. I\^ and V are subequal, VI base 
slightly shorter. The usual primary and accessory sensoria are pres¬ 
ent. Secondary sensoria occur on Ill and IV (fig. 220). There are 
nine to twelve on III, and one to four on IV. The average numbers 
are eight and two respectively. The beak reaches to the third coxae. 
Promincuit lateral tubercles are present on the first and seventh 
abdominal segments, as well as on the prothorax. The cornicles are 
short and taper slightly toward the apex. They are subequal in 
length to the hind tarsi, and very slightly larger than the cauda. The 
wings are normal, with the second branch of the third discoidal arising 
nearer to the apex of the wing than to the base of the first branch. 

* Measurements; Body length, 1.65 to 1.7 mm. (av. 1.674 mm.); 
width of thorax, 0.561 mm.; antennae total, 0.816 to 0.918 mm. (av. 
0.884 mm.); III, 0.204 to 0.255 mm. (av. 0.2338 mm.) ;1V, 0.11 to 
0.119 mm. (av. 0.1169 mm.); V, 0.11 to 0.136 mm. (av. 0.1275 mm.); 
VI, base 0.085 to 0.102 mm. (av. 0.0986 mm.); VI, spur 0.204 mm.; 
cauda, 0.102 mm.; cornicles, 0.1275 to 0.136 mm. ^'av. 0.1332 mm.); 
hind tarsus, 0.119 to 0.136 mm. (av. 0.1303 mm.); wing length, 1.904 
to 2.38 mm. (av. 2.159 mm.); width, 0.731 to 0.85 mm. (av. 0.815 
mm.); expansion, 4.3 to 5.1 mm. (av. 4.717 mm.). 
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Apterous viviparous female .—These are very similar to the alate 
females, only slightly larger. The antennae are dusky throughout 
except the base of III. They reach to the base of the first abdominal 
segment. Ill is the longest segment. VI spur is next, being about 
two-thirds as long. IV, V, and VI base are subequal, with V some¬ 
what shorter than the others. The usual primary and accessory sen- 
soria are present on V and VI. Ill has two or three small secondary 
sensoria located in the apical one-third of the segment. IV has from 
one to three in the apical one-half. The prothorax and the first and 
seventh abdominal segments each have a pair of conspicuous lateral 
tubercles. The cornicles are black and somewhat larger than in the 
alates, being slightly longer than the hind tarsi. The cauda is a 
little shorter than the hind tarsi. 

Measurements: Body length, 1.632 to 1.785 mm. (av. 1.708 mm.); 
width of thorax, 0.748 to 0.85 mm. (av. 0.799 mm.); antennae total, 
0.867 to 0.969 mra. (av. 0.9265 mm.); III, 0.2465 to 0.289 mm. (av. 
0.2635 mm.); IV, 0.102 to 0.136 mm. (av. 0.119 mm.); V, 0.102 to 
0.119 mm. (av. 0.1105 mm.); VI, base 0.119 mm.; VI, spur 0.1615 to 
0.187 mm. (av. 0.17 mm.); cornicles, 0,153 to 0.17 mm. (av. 0.1615 
mm.); cauda 0.119 mm.; hind tarsus, 0.136 mm. 


133. Aphis mori Clarke 
Clarke, Can. Ent., vol. 35, p. 251, 1903 (orig. desc.). 

Becord.—Morus sp., Berkeley (Clarke). 

This is a rather doubtful species, described by Clarke from speci¬ 
mens taken on mulberry in Berkeley. Since the original description 
it has never again been observed. 


134. Aphis neomexicana Ckll. var. uaciflca Dvdn. 

Figures 300, 302 

Davidson, Jour. Econ. Ent., vol. 10, p. 293, 1917 (orig. desc. var.). 

Becords.—Bibes ruhrtm; Walnut Creek, Contra Costa County, and San Jose 
(Davidson). 

• 

Davidson described this variety from specimens found curling the 
leaves of cultivated red currant in Walnut Creek in June, 1915. 
What he takes to be the same species he had already collected in San 
Jose in May, 1912. The author has specimens from him, but has never 
collected any himself. 
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135. Aphis nerii Fonsc. 

* Figures 221, 222 

Boyer de Fonscolombe, Ann. Ent. 8oc. France, vol. 10, p. 167, 1841 (orig. 
desc.). 

Davidson, Jour. Econ. Ent., voL 3, p. 377, 1910 (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. A. hiiesoeiis Monell (list). 

Davidson, Pom. Jour. 'Ent., vol. 3, p. 399, 1911. A. lutescens Monell (list). 

Essig, Pom. Jour. Ent., vol. 3, p. 401, 1911. A, lutescens Monell (desc.). 

Essig, Pom. Jour. Ent., vol. 3, p. 530, 1911 (desc.) 

Branigan, Mon. Bull. Cal. Comm. Hort., vol. 4, p. 53, 1915 (list). 

Becords.—Asclepias mextcana; Stanford University (Davidson); Stanford 
University, October, 1910 (Morrison ); Penryn, Placer County (Davidson); south¬ 
ern California (Essig); Berkeley, July to September, 1915: Nerium oleander; 
southern California (Essig); Sacramento (Branigan); Berkeley, August to Decem¬ 
ber, 1915; San Diego, 1916. 

In the late spring, summer, and early fall milkweeds throughout 
the state are often seen to be infested with a bright yellow and black 
aphid. In the fall and early winter this same species is found infest¬ 
ing oleanders. Where oleanders are present but no milkweeds this 
aphid can be found from spring until winter on the oleander, as 
observed during 1916 in San Diego. 

Heretofore the species on oleander and milkweed have been con¬ 
sidered as distinct, the former being called A, lutescens Monell, the 
latter A, nerii Fonsc. According to a note from J. el. Davis the 
species on milkweed could not be A. lutescens Monell. Following are 
extracts from his letters concerning this point: 

I am wondering whether you have ever found winged specimens on Asclepias 
that do not bear the black markings at the base of the cornicles. All the speci¬ 
mens that I have collected and which Mr, Monell has collected in recent years have 
these black markings at the base of the cornicles in the winged forms. However, 
in referring to an old note from Mr. Monell, he says that it would seem hardly 
possible that he could have missed these dark spots if they had been present in 
the specimens from which he drew his description for Aphis lutescens^ and re- 
inarks further that he is not sure that he has ever seen A, lutescens alive since he 
first described it. I am wondering if lutescens is not really ascleptadis of Pass¬ 
er ini and whether our other common species on Asclepias and Nerium is not 
nerii Fonsc. 

During the summer of 1915 the author found this species on 
Asclepias in the Botanuical Gardens at the University of California. 
During July and August it was quite abundant; in fact, it was 
especially thick on the stems and undersides of the leaves and blossoms. 
However, in the latter part of August it seemed to be getting less 
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and less numerous. No sign of parasites was present, and the pre¬ 
daceous enemies were not more abundant than usual, so a search for 
the cause was made. Within fifty feet of the milkweed plants several 
oleanders were found and on them was noticed a large yellow species 
of Aphis, This supposedly was Aphis nerU Ponsc. In the laboratory 
the author could find no structural difference whatsoever between this 
species and the one on Asclepias, so he continued to watch them care¬ 
fully on the hosts. As the days passed the Asclepias became freer and 
freer of the infestation, while the Nermm became more and more 
heavily infested. This continued through September and into October, 
by which time the Asclepias had died down and incidentally no aphids 
were left. The Nerium was very heavily infested then. This was 
taken as a good proof that these were the same species. Later Essig 
told the author that the summer before (1914) he had made transfer 
tests in the laboratory of specimens from Asclepias to Nerium and 
that they thrived there and bred well. This fact and the observations 
above mention* d were noted in a letter to Davis. Following is his 
answer: 

I have your letter relative to Aphis asclepiadis and neni, and am interested 
in your observations. In 1914, Theobald desi'ribed a species un<ier the name ot 
Aphis mgrepcSf which he now places as a variety of ascii pvadxs. He considers 
neni as distinct from asclepiadis because the lattc*r lacks the black patches at 
the base of the cornicles. Pasiserini^s asclepiadis is entirely different fiom Pitch’s 
Aphis asclepiadis, Fitch’s name has priority for, as you will notice, it was 
described in 1851. This being the case, Passerini’s name will have to fall and 
be replaced by Aphis lutescens of Monell, which according to Mr. Monell’s data 
does not bear the black patches around the base of the cornicles. 

This would seem to indicate that the California species on Asclepias 
is Aphis nerii Ponsc. and not A, Intescnus Monell, as brought out by 
Essig experiment and by the author’s observation. Consequently 
this Californian species is Aphis n(rii Ponsc., with Asclepias for its 
summer host and Nerium for the winter host. 

136. Aphis oenotherae Oestlund 

Oestlund, Minn. Geol. Nat- Hist. Surv., Bull. 4, p. 62, 1887 (orig. desc.;. 

Clarke, Can. Ent., vol. 35, p. 252, 1903 (list). ^ 

Becord,—Oenothera hectiana; Epilobium sp., Berkeley (Clarke). 

In 1903 Clarke reeorded finding this species on primrose and 
willow herb in Berkeley. Since then it has not been observed in Cali¬ 
fornia. The author has had the opportunity to study specimens from 
Minnesota, taken by A. C. Maxson. 
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137. Aphis oregoneiuds Wilson 

Wilson, Trans. Anj. Ent. 8oe., vol. 41, p. 92, 1915 (orig. deso.). 

Meoord,—Artemisia trideiitataf California (Wilson). 

Wilson stated to the author that he had taken this species in 
California although he gave no locality or date records. On the 
strength of his statement it is included among the California aphids. 
The author has never seen specimens of it. 

188. Aphis persicae-niger Smith 

Figures 223, 224 

Smith, Ent. Am., p. 101, 1890 (orig. (lose.). 

Clarke, Can. Ent., vol. 35, p. 252, 1903 (list). 

Gillette, Jour. Econ. Ent., vol. 1, p. 308, 1908 (desc.). 

Weeks, Mon. Bull. Cal. Comm. Hort., vol. 1, p. 244, 1912 (list). 

Jones, Mon. Bull. Cal. Comm. Hort., vol. 1, p. 318, 1912 (list). 

Carnes, Mon. Bull. Cal. Comm. Hort., vol. 1, p. 399, 1912 (list). 

Wood, Mon. Bull. Cal. (^omm. Hort., vol. 2, p. 570, 1913 (list). 

R(cords.—Prunus spp.; throughout California. 

This species is ordinarily found infesting the tender twigs and 
leaves of peach in the spring and early summer. Occasionally it is 
found on nectarine, plum, and cherry. There are two records of its 
occurrence on cherry known to the author; one in San Jose in May, 
1912, by Davidson, and one in Bl Cajon, San Diego County, in May, 
1916, by the author. Definite reports of its presence on peach come 
from Los Angeles, Placer, Riverside, San Benito, San Bernardino, 
San Diego, Santa Clara, and Tehama counties. In May, 1916, the 
author observed it doing considerable damage to a young peach orchard 
in the El Cajon Valley, San Diego County. Many of the twigs and 
some of the larger branch(\s were killed back for several inches, due 
to the ravages of this inse(»t. 

* ' The Ilippodam id ladybird and the larvae of a syrphid fly w(*re 
abundant and devouring vast numbers of the aphids. However, it is 
not often that this appears abundant enough to cause any great 
amount of damage. 

Its life historj", although not thoroughly worked out, is interesting. 
The following brief summary- is from Essig 

The insect winters over on the roots of the peach trees, where it may also be 
found in the summer. The first aphids appear above ground very early in the 

IT Essig, E. O., Beneficial and injurious insects of California; cd. 2. Suppl. 
Mon. Bull. Cal. Comm. Hort., vol. 4, pp. 91-92, 1915. 
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spring and begin attacking the tender leaflets, shoots and suckers, usually those 
at the base of the tree or nearest the ground. These first plant lice are all wing¬ 
less. As soon as the buds, young fruit, and leaves appear they are promptly 
attacked, the entire crop often being entirely ruined. The leaves are curled and 
weakened, while the young fruit is so distorted as to be killed or rendered unfit 
for market. During the months of April and May winged migratory females 
appear, which start colonies on other trees. The work continues until about the 
middle of July, when most of the lice leave the tops and again go to the roots. 


139. Aphis pomi De Qeer 

Figures 225 to 227 

De Geer, Memoires, vol. 3, p. 173, 1773 (orig. desc.). 

Davidson, Jour. Fcon. Ent., vol. 2, p. 301, 1909 (list). 

Davidsou, Jour. Econ. Ent., vol. 3, p. 377, 1911 (list). Aphis mali Fabr. 

Weatherby, Mon. Bull. Cal. Comm. Hort., vol. 1, p. 318, 1912 (list). 

Carnes, Mon. Bull Cal. Comm. Bort., vol. 1, p. 399, 1912 (list). 

Branigan, Mon. Bull. Cal. Comm. Hort., vol. 4, p. 285, 1915 (list). 

Hurdley, Mon. Bull. Cal. Comm. Hort., vol. 4, p. 445, 1915 (list). 

Baker and Turner, Jour. Agr. Res., vol. 5, pp. 955-995, 1916 (complete 

account). 

Records,—Pyrus mains; Crataegus oxycaniha; Catalpa sp.; California, 

In California this species has been reported on apple and haw¬ 
thorn {Crataegus sp.) at Stanford University by Davidson and 
Morrison; in Humboldt County by Weatherby; at Santa Rosa by 
Carnes; and by others in Orange, Placer, Sonoma, Santa Cruz, San 
Bernardino, and Monterey counties. Horticultural Commissioner 
Armitage states that it has never been found in San Diego County, 
and Horticultural Commissioner Norton writes that it is unknown in 
Nevada County. These are the only two of the apple growing regions 
of the state in which it is not known. The author has found it at 
Stanford University on apple, catalpa, pear, and hawthorn, and at 
Marysville on catalpa. Gillette lists loquat, quince, and flowering 
crab as additional hosts. It seems to prefer the apple to other hosts, 
and it is on the apple that its greatest injury is done. Gillette states: 

Among the apple trees it has its preference. Missouri Pippin seems 
to be its first choice, while Rome Beauty, Black Twig, Ben Davis, and 
a few others are second choice, and the Northern Spy is scarcely 
attacked.^' The fact that the Northern Spy is almost immiAe is 
interesting in that this variety is also quite immune to the devastations 
of the woolly aphis {Eriasoma lamgera Hausman). 

The life history of this aphid is quite similar to that of many other 
species, and is as follows: 



1919] Swain: A Synopsis of the Aphididae of California 


121 


The eggs are laid in the fall of the year, probably during the latter 
part of October, throughout November, and on into December. They 
are laid for the most part on the smooth bark of the suckers and water 
sprouts of the newer shoots. The author has found them in the 
crotches of the twigs and stems where the bark is rougher, but this is 
not the usual place. These eggs hatch in the spring about the time 
the buds begin to show green. In California this is usually during 
March, although some seasons it is as early as the middle of February, 
depending entirely upon the weather conditions. These stem-mothers 
at first feed on the young buds, until the latter have opened enough 
to allow the aphids to crawl down into the curled leaves. Here they 
feed for two or three weeks, when they mature and begin depositing 
living young. This second generation consists chiefly of apterous 
females, which mature in from two to four weeks and in turn produce 
young. The following generations are in large part alate females 
which migrate to other trees and there form new colonies. The alates 
are most common at Stanford University during the latter part of 
May and during the month of June. After June they seem to lessen 
in number, perhaps due to the predaceous and parasitic enemies. The 
first alates that the author has found in the spring were taken at 
Stanford University on April 13, 1914. In the fall, often as early as 
October, sexual males and females begin to appear, the males being 
apterous, the females alate. These mate and very soon the female 
la 3 ’^s its eggs. Egg laying begins usuallj^ in the latter part of October, 
just as the leaves are beginning to fall, and continues into December 
after the trees are bare. These eggs hatch in the spring into stem 
mothers, and the life cycle is completed. 


140. Aphis prunorum Dobr 
Figures 228 to 230 

Dobrowljansky, Zur Biol. d. Blattlause d. Abstbaume u. Burenstaucher, 1913 
(orig. desc.). 

Patch, Maine Agr. Exp. Sta., Bull. 233, p. 262, 1914 (desc, note). 

Becords.—Prunus domesttea; Walnut Creek (Davidson); San Francisco, April, 
1915 (Shinji). 

A species of Aphis, supposed to be this species, has been taken on 
prune and plum in the San Francisco Bay region. It agrees very well 
with Dr. Patch's description listed. However, it may prove to be 
sjrnonymous with Siphocoryne nymphaeae (Linn.). 
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141. Aphis pseudobrassicae Davis 

Figure 231 

Davis, Can. Ent., vol. 46, p. 231, 1914 (orig. desc.), 

Beoords,—Brassioa spp.; Walnut Creek (Davidson), San Diego, Biverside: 
Baphantts sp., Biverside, September, 1916, June, 1917: Matthiola arunua, Biverside, 
February to May, 1917. 

Oftentimes in the spring this false cabbage aphis is found in large 
colonies on radish, mustard, and so forth. Davidson has taken it in 
the San Francisco Bay region, and the author throughout southern 
California. The first few times that it was observed by the author 
colonies of Aphis brassicae Linn, were also abundant. This led the 
author to doubt its validity, and to undertake some breeding experi¬ 
ments. In February, 1917, two colonies were started, each from one 
alate female. They were followed through three generations, with the 
result that all the individuals proved to be this species. At the same 
time a colony of Aphis brassicae Linn, was started from one alate. 
All the progeny of this individual proved to be the same. A, pseudo¬ 
brassicae Davis differs from A, brassicae Linn, in the following major 
points: 

A. pseudobrassicae Davis: A, brassicae Linn.: 

Apterae not pulverulent. Apterae pulverulent. 

Cornicles of apterae longer than hind Cornicles of apterae shorter than 
tarsi. hind tarsi. 

IV of alates with sensoria. IV of alates without sensoria. 


142. Aphis ramona Swain 

Figures 232 to 235 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 14, 1918 (orig. desc.). 

Becords,—Bamona stachyoides; Nordhoff and Santa Paula, Ventura County 
(Swain). 

This species has been taken twice in Ventura County by Essig. 
It was described by the author from the specimens taken by Essig on 
black sage. 


143. Aphis rubiphila Patch 

Patch, Maine Agr. Exp. Sta., Bull. 233, p. 269, 1914 (orig. desc.). 

Becords,—Buhus spp.; San Jose, May, 1916 (Davidson). 

In the summer of 1916 Davidson found a species of Aphis infesting 
loganberries and blackberries in San Jose, which was determined by 
Dr. Patch as A, rubiphila Patch. Essig believes this to be a synonym 
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of A, gossypii Glover, but as the author has not had an opportunity 
to study specimens he believes it best to recognize it as a distinct 
species at present. 


144. Aphis salicioola Thomas 

Figures 188, 238, 237 

Thomas, Ill. Lab. Nat. Hist., Bull. 2, p. 8, 1879 (orig. dese.), 

Williams, Uuiv. Neb. Studies, toI. 10, p. 139, 1910 (desc.). 

Davidson, Jour. Econ. Ent., vol. 5, p. 408, 1912 (list). 

Eecords,—Salix laevigata; Berkeley, June, 1915: Salix, sp.; San Jose (David¬ 
son). 

This is an uncommon species, found in the San Francisco Bay 
region on willow. The individuals are found in large colonies on 
the terminal shoots and leaves. These colonies consist in large part 
of apterae, there being but a very few alates. The species is quite 
easily recognized by the long cornicles and by the very short second 
branch of the third discoidal vein. 

145. Aphis sambucifoliae Pitch 

Figure 240 

Fitch, Cat. Homop. N. Y., p. 66, 185 (orig. desc.). 

Sanborn, Kan. Univ. Sei. Bull. 3, p. 52, 1904 (desc.). 

Bccords.—Savihucm glauca; Oakland, April, 1915 (Essig); Berkeley, July, 
1915. 

In 1915 this species was taken twice, once by Essig in Oakland 
and once by the author in Berkeley. This medium-sized black aphid 
occurs in large colonies on the tender shoots and flower heads of the 
common elderberry. In southern California the author has examined 
hundreds of elderberry trees for this form, but has never found it. 
Only once has he found any aphid on elderberry in the south, and 
these proved to be Rhopalosiphum persime (Sulz.). 

146. Aphis senecio Swain 

Figures 2, 4, 6, 241 to 245 

Davidson, Jour. Econ. Ent., vol. 2, p. 302, 1909. Aphis sp. (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. A. hakeri Cowen (list). 

Davidson, Jour. Econ. Ent., vol. 7, p. 133, 1914. A, hakeri Cowen (list). 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 16, 1918. 

Beeords,—Ahutilon sp.; Stanford University, February, 1915: Ambrosia 
psilostachya; Berkeley, 1915 (Essig): Amsinckia spp.; Stanford University, 1909 
(Davidson), 1912 (Morrison); Berkeley, 1915 (Essig): Anthemis spp.; San 
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Francisco Bay re^on, 1914 (Davidson); Pasadena, May, 1917 (Roy E. Gamp> 
bell): Artemisia spp.; San Francisco Bay region, 1914 (Davidson); Berkeley, 
1915 (Essig): Aster sp.; San Diego, January, 1916; Ontario, January, 1917; 
Baccharis pilularis; Berkeley, 1915 (Essig), Stanford University, 1916 (Perris); 
Calendula officinale; Berkeley, 1916 (Essig); San Diego, March, 1916; Riverside 
and Orange, February, 1917; Chrysanthemum sp.; Berkeley, 1914 (Essig); Octo¬ 
ber, 1915; Menlo Park, San Mateo County, March, 1915; San Diego, January, 
1916; La Jolla, February, 1916; Ontario, January, 1917; Cytisus proliferus; 
Berkeley, 1915 (Essig); Gnap)u>lium sp.; Walnut Creek, 1914 (Davidson): Grim- 
delia cuneifolia; Walnut Creek, 1915 (Davidson); Helianthus annum; San Fran¬ 
cisco Bay region, 1914 (Davidson); Bumex sp.; Stanford University, March, 
1915; Salix sp.; Berkeley, 1915 (Essig); Senecio spp.; Stanford University, 1909, 
1910,1914 (Davidson); Santa Paula, 1911 (Essig); Palo Alto, February, 1915. 

This is a very common species throughout California, occurring 
on many host plants, particularly the Compositae. It is found most 
commonly in the early spring on asters, marigolds, and chrysanthe¬ 
mums in southern California, and on German ivy and amsinckia in the 
San Francisco Bay region. For sometime it was believed to be Aphis 
baJceri Cowen, but its variety of host plants so widely different from 
those of hakeri, led to its being identified as a distinct species. It is 
one of the most common in the state, as a glance at the collection 
records will show. 


, 147. Aphis setariae Thomas 

Figures 246, 247 

Thomas, Ill. Lab. Nat. Hist., Bull. 2, p. 5, 1878 (orig. desc.). 

Williams, Univ. Neb. Studies, vol. 10, p. 141, 1910 (desc.). 

Beoord,—Brunus domestica; San Francisco Bay region (Davidson). 

In some parts of the country this plum louse becomes abundant 
enough to cause serious damage, but it has never been observed to be 
so in California. Davidson writes that he has found it sparingly a few 
times in the San Francisco Bay region. The author has never collected 
it, but has had access to specimens from Morrison, taken in Indiana. 


148. Aphis spiraecola Patch 

Patch, Maine Agr. Exp. Sta., Bull. 233, p. 270, 1914 (orig. desc.). 

Beoords, — Spvraea spp.; Stanford University, 1912 (Morrison); Walnut ^eek. 
Contra Costa County, 1916 (Davidson). 

In the San Francisco Bay region there is a small aphid very 
similar to Aphis pomi De Greer found attacking meadowsweet. David¬ 
son and Morrison, who have both observed it, believe it to be this 
species. The following brief descriptive notes are from alate females 
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taken by Dr. Patch on cultivated spiraea in Orono, Maine. These 
notes are included here as there is no adequate description of this 
species, the only ones^® being very meager notes indeed . 

Alate viviparous females, —Body rather long and narrow, head 
normal with no antennal tubercles. Antennae shorter than body, 
reaching to about the base of the fourth abdominal segment. VI spur 
the longest segment, followed by Ill, which is about two-thirds as 
long. Following 111 are IV, V, and VI base. The usual primary 
sensoria are present on V and VI, and the aecessory sensoria on VI. 
The secondary sensoria are fairly large and circular. There are six 
or seven in an even line along the whole length of III. On IV there 
may be one or two near the middle, or there may be none. Prominent 
lateral tubercles are present on the prothorax and on the first and 
seventh abdominal segments. The cornicles are fairly long, slender, 
and taper slightly toward the apex. They are from one and one-half 
to two times as long as the hind tarsi, and subequal to or very slightly 
lojiger than the cauda. The cauda is fairly long, ensiform, slightly 
constricted before the tip. The wings are normal, with the second 
branch of the tliird diseoidal nearer the apex of the wing than the 
base of the first branch. 

Measurements: Body length, 1.19 to 1.113 mm.; width of thorax, 
0.544 to 0.561 min.; antennae total, 0.85 to 0.918 mm.; Ill, 0.17 to 
0.1785 mm.; TV, 0.136 to 0.153 mm.; V, 0.1275 to 0.1445 mm.; VI, 
base 0.0935 to 0.102 mm.; VI, spur 0.238 to 0.255 mm.; cornicles, 0.1785 
to 0.187 mm.; cauda, 0.17 ram.; hind tarsus, 0.102 mm.; wing length, 
1.97 to 2.04 mm.; width, 0.748 to 0.782 mm.; expansion, 4.55 mm.; 
from base of first branch of third diseoidal to wing tip, 0.578 to 0.68 
mm.; from base of second branch to wing top, 0.17 to* 0,255 mm. 

149. Aphis tetrapteralis rockerell 
Cockerell, South. Cal. Acad. Sei., Bull. 1, p. 4, 1902 (orig. desc.). 

Record.—Atriplex canescens tetraptera; La Jolla (Cockerell). 

This species has been observed but once, when described by 
Cockerell. He writes; “It differs from Aphi^ atriplices Linn, by its 
smaller size, mode of life, and shorter cornicles. It seems to be 
related to Aphis monardae Oestlund.’’ In 1916 the author spent 
considerable time hunting for this species in the vicinity of La Jolla, 
but in vain. 

18 Patch, Edith M., Maine Aphids of the Rose Family, Maine Agr. Exp. 8ta., 
Bull, 233, p. 270, 1914, Aphis sptraecola n.n.; Gillette, C. P., Plant louse notes, 
Family Aphididae, Jour. Econ. Ent., vol, 3, p. 404, 1910. Aphis spiraeella Schout. 
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150. Aphis vibtirnicolens n^sp. 

Seoorda,—Viburnum iinus; Riverside, February to May, 1917 j Redlands, Feb¬ 
ruary, 1917; Orange, February, 1917: Lavras rotoimdifoliaf Riverside, March, 
1917. 

In the early spring there is a small green and black aphid that 
attacks in great numbers the racemes of laurustinus and laurel in 
Southern California. In fact, it is so abundant at times as to seriously 
injure the plants by preventing them from flowering. The leaves 
and buds arc very sticky and covered with the sooty mold fungus. 
During April, 1917, all the aphids left the laurel and laurustinus, but 
the alternate host has as yet not been observed. Specimens were sent 
to Gillette and Patch for determination, but neither could identify 
them. Dr. Patch wrote as follows; 

This insect is not spiraecola, a slide of which I am sending you. 
spiraecola sp. 

Cornicles longer than III Cornicles shorter than III 

VI spur longer than III VT spur subequal to III 

VI spur longer than IV and V VI spur suboqual to IV and V 

IV subequal to V IV longer than V 

I do not know this species. I do not have spiracella Rchout. for comparison. 

Gillette stated concerning this species: ^^This is a species of Aphis 
close to, but almost certainly distinct from, spiracella Schout., and so 
far as we know, may be new.’^ 

Prom this it would appear that the species from laurustinus and 
laurel is a new species, and it is described herewith as such.^® Cotype 
specimens are in the author’s private collection, in the collection of 
the University of California in Berkeley, and of the Citrus Experi¬ 
ment Station in Eiverside. 

Alate viviparous female, —^Prevailing color green. Head and 
thorax dusky brown to black. Antennae dusky to black. Beak light 
brown with tip black. Tibiae, femora of fore legs, and basal one-half 
of femora of middle and hind legs brown; tarsi, tips of tibiae, tips of 
fore femora, and apical one-half of middle and hind femora black. 
Abdomen pale to apple green, sometimes with a few dusky margiinl 
spots. Cornicles and cauda black. 

10 The species reported by Davidson (Jour. Econ. Ent., vol. 3, p. 377, 1910) 
as Jphts mall Fabr. from Lauras laurustinus (Viburmm iinus?) and by Essig 
(Injurious and Beneficial Insects of California, Mon. Bull. Cal. Oomin, Hort., 
Supp. vol. 4, p. xlvi, 1915) as Ap^xs pomi De Geer from laurustinus, are probably 
this species. 
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Head normal, with frontal and antennal tubercles absent. An¬ 
tennae short, reaching only to the second abdominal segment. Ill 
and VI spur subequal; IV and V subequal and about three-fourths as 
long as III or VI spur. The usual primary sensoria are present on V 
and VI, and the accessory sensoria on VI. Secondary sensoria are 
found on III and IV, from five to nine on the former and from one 
to four on the latter. Cornicles short, subcylindrical, and tapering 
from base toward apex. Cauda fairly long, ensiform, with a slight 
constriction in the middle, the cauda is slightly longer than the hind 
tarsi, and the cornicles a little longer than the cauda. Lateral tuber¬ 
cles are present on the prothorax, and on the first, fourth, and seventh 
abdominal segments. The cornicles are subequal to IV or V. The 
hind tarsi are somewhat longer than VI base. The wings are fairly 
large, with regular venation, the second joint of the third discoidal 
arising about half way between the tip of the wing and the base of 
the first joint. 

Measurements: Body length, 1.214 to 1.479 mm. (av. 1.372 mm.); 
width of thorax, 0.476 to 0.578 mm. (av. 0.5338 mm.); antennae total, 
0.733 to 0.918 mm. (av. 0.8925 mm.); Ill, 0.187 to 0.230 mm. (av. 
0.20G7 mm.) ; IV, 0.136 to 0.161 mm. (av. 0.1473 mm.); V, 0.119 to 
0.153 mm. (av. 0.1416 mm.); VI, base 0.085 to 0.102 mm. (av. 0.0877 
mm.); VI, spur 0,204 to 0.230 mm. (av. 0.216 mm.); cornicle.s, 0.127 
to 0.153 mm. (av. 0.1422 mm.) ; cauda, 0.110 to 0.136 ram. (av. 0.1252 
mm.); hind tarsi, 0.102 to 0.119 mm. (av. 0.1023 mm.) ; wing length, 
1.921 to 2.397 mm. (av. 2.167 mm.); width, 0.799 to 0.935 mni. (av. 
0.8704 mm.); expansion, 4.42 to 5.304 mm. (av. 4.875 mm.). 

Apterous viviparous female ,—General color green with the follow¬ 
ing dusky to black: head, antennae, apex of beak, cornicles, cauda, 
distal margin anal plate, tarsi, and tips of tibiae. Legs, except tarsi 
and tips of tibiae, dusky brownish green. Antennae reach to the base 
of the second abdominal segment. The various segments are propor¬ 
tionally the same as in the alates. The beak reaches to the distal 
margin of the first coxae or almost to the apical margin of the third 
coxae. Lateral body tubercles are present on the prothorax and first, 
second, and seventh abdominal segments. Sometimes they are also 
present on the third, fourth, or fifth abdominal segments as well. The 
cornicles and cauda are subequal, each slightly longer than the hind 
tarsi, and of the same form as in the alates. 

Measurements: Body length, 1,326 to 1.462 mm. (av. 1.3685 mm.); 
width of thorax, 0.595 to 0.68 mm. (av. 0.6975 mm.); antennae total 
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0J31 to 0.782 nun. (av. 0.748 mm.); III, 0.153 to 0.187 mm. (av. 
0.170 mm.); IV, 0.119 to 0.136 mm. (av. 0.1224 mm.); V, 0.119 mm.; 
VI, base 0.085 mm.; VI, spur 0.136 to 0.1995 mm. (av. 0.1632 mm.); 
cornicles, 0.153 to 0.1995 mm. (av. 0.170 mm.); cauda, 0.136 to 0.170 
mm. (av. 0.162 mm.); hind tarsi, 0.102 to 0.119 mm. (av. 0.114 mm.). 


151. Aphis yuccae Cowen 
Figures 303 to 305 

Cowen, Colo. Agr. Exp. Sta., Bull. 31, p. 122, 1895 (orig. desc.). 

V/illianis, Univ. Neb. Studies, vol. 10, p. 146, 1910. Aphis yuccicola n.sp. 
(deac.). 

Becords.—Yucca molwvensis; Moorpark, Ventura County, April, 1916 (F. M. 
Trimble); San Diego, May, 1916. 

In April, 1916, Horticultural Inspector F. M. Trimble of Ventura 
County sent the author a few specimens of the alate and apterous 
viviparous females of this species, taken on Spanish dagger in Moor¬ 
park. In the latter part of the next month the author found a few 
apterae on the leaves of Spanish dagger in Golden Hill Park, San 
Diego. There were only a few individuals present at that time, but 
there was evidence of an earlier heavy infestation. Following are a 
few notes to supplement Williams’ excellent description of this species. 

Ill is the longest segment of the antennae, followed by VI spur, 
which is about three-fourths as long. IV is next, being a little over 
one-half as long as HI and about five-sixths as long as VI spur. V 
is slightly shorter than IV and is followed closely by VI base, which 
is about one-half the length of the spur. The usual primary sensoria 
are present on V and VI and the accessory sensoria on VI (fig. 303). 
The apterae have no secondary sensoria, while the alates along the 
whole length of III (fig. 304) have about twenty-five irregularly 
placed sensoria of irregular size. VI is without sensoria. Lateral 
tubercles are present on the prothorax and on the first and seventh 
abdominal segments. The cornicles (fig. 305) are long and slightly 
tapering, being but slightly shorter than the spur of the sixth ante^al 
segment and about twice as long as the hind tarsi. The cauda (fig. 
305) is ensiform or sickle-shaped and about three-fourths as long as 
the cornicles. In length it is about equal to the fifth antennal seg¬ 
ment and one-half again as long as the hind tarsi. 
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Alate viviparous fenvales. —^Measurments: Body length, 1.78 to 1.9 
mm. (av. 1.86 mm.); width, (thorax), 0.95 mm.; antennae total, 1.38 
to 1.51 mm. (av. 1.449 mm.); III, 0.34 to 0.425 wim. (av. 0.391 mm.); 
IV, 0.238 to 0.273 mm. (av. 0.256 mm.); V, 0.212 to 0.229 mm. (av. 
0.219 mm.); VI, 0.136 to 0.17 mm. (av. 0.155 mm.); spur, 0.255 to 
0.306 mm. (av. 0.289 mm.); cornicles, 0.255 to 0.2975 mm. (av. 0.275 
mm.); cauda, 0.2125 to 0.238 mm. (av. 0.225 mm.); hind tarsi, 0.153 
mm.; wing length, 3.06 to 3.4 mm. (av. 3.19 mm.); wing width, 1.27 
to 1.46 mm. (av. 1.338 mm.); wing expansion, 7.48 mm. 


30. Genus Toxoptera Koch. 

Koch, Die Pilanzenlause, p. 253, 1857. Type Aphis aurantii Fousc. 

152. Toxoptera aurantii (Fonsc.) 

Figures 114, 363, 276 

Boyer de Fonsoolombe, Ann. Ent. Soc. France, vol. 10, 1841. Aphis (orig. 
dose.). 

Essig, Pom. Jour. Ent., vol. 3, p. 601, 1911. T. ourantwe Koch (dear.). 

Davis, U. S. Dept. Agr., Bur. Ent., Tech. 8er., Bull. 25, pt. 1, p. 8, 1912. 

X( cords.—Citrus app.; throughout citrus sections of southern and central Cali¬ 
fornia (Essig, author); San Jose (Davidson). 

This is the common black louse of the citrus trees, and is found at 
almost any time of the jear on the younger and more tender leaves 
of various species of Citrus. It is more or less heavily prej’ed upon 
by the braeonid tly, Lijsiphlebvs tcstaccipes Cre.sson. In fact, the 
author has noticed several infestations in which fully ninety-five per 
cent of the individuals were parasitized. Besides these the syrphid 
flies cause great havoc among colonies. Of these the author has reared 
Allograpta obliqm Say from a colony taken in the vicinity of El 
' Cajon, San Diego County. Never does this species become abundant 
enough to seriously damage trees, due undoubtedly to the effective 
work of its predacious and parasitic enemies. Only in the spring 
are they found to any great extent, although occasionally throughout 
the year small infestation can be noticed. 
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33. Genus Hyalopterus Koch 

Koch, Die PflanzenlUuse, p. 17, 1854. Type Aphis arundinis Fabricius (A. 
pruni Fabr.). 

153. Hyalopterus arundinis (Fabr.) 

Figures 181, 385, 186 

Fabricius, Ent. Syst., vol. 4, p. 212, 1749. Aphis (orig. desc.). 

Clarke, Can. Ent., vol. 35, p. 247, 1903 (list). 

Davidson, Jour. Econ. Ent., vol. 2, p. 303, 1909 (list). 

Davidson, Jour, Econ. Ent., vol. 3, p. 377, 1910 (list). 

Essig, Mon. Bull. Cal. Comm. Hort., vol. 2, p. 569, 1913 (list). 

Essig, Mon. Bull. Cal. Comm. Hort., vol. 3, p. 624, 1913. A, prunifohae 
Fitch (list). 

Weldon, Mon. Bull. Cal. Comm. Hort., vol. 2, p. 630, 1913 (list). 

Weldon, Mon. Bull. Cal. Comm. Hort., vol. 3, p. 378, 1914 (list). 

Patch, Maine Agr. Exp. Sta., Bull. 233, 266, 1914 (desc.). 

Davidson, Mon. Bull. Cal. Comm. Hort., vol. 6, p. 64, 1917 (note). 

Eeoords,—Prunus spp., Phalaria armidinacea, Phragmitcs communis, Typha 
laUfolia; central California, 

During the spring and early summer of the year this ‘‘mealy-plum 
louse” is often very abundant on various species of Prunus in the 
central part of the state, especially in the San Francisco Bay region 
and the Sacramento Valley. As summer continues all the aphids 
desert the plum for other host plants, where they remain until fall. 
The summer hasts in California so far known are reed grass, canarj^ 
grass, and tule, or cat-tail rush. In the Santa Clara Valley there is a 
feeling among the prune growers that this aphid is the cause of the 
splitting of the prunes, which is often quite extensive. However, this 
remains to be proven. 

32. Genus Liosomaphis Walker 

Walker, The Zoologist, p. 1319, 1868. Type Aphis berheridis Kalt. 

154. Liosomaphis berheridis (Kalt.) 

Figures 184, 251, 252 

KaJtenbach, Monog. d. Pflanzenlause, p. 85, 1843. Aphis (orig. desc.). 

Davis, Ann. Ent. 8oc. Am., vol. 1, p. 254, 1908. Bhopalosiphtm (desc.^. 

Davidson, Jour. Econ. Ent., vol. 3, p. 378, 1910. Bhopalosiphum (list). 

Records,—Berberis vulgaris; Stanford University (Davidson); February to 
May, 1915; Berkeley, June to August, 1915. 

This species is found throughout the year on the lower sides of 
the leaves of barberry in the San Francisco Bay region. The apterae 
are often very abundant, but the alates are always quite scarce. This 
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species is similar to species of Rhopalosiphtim, particularly in the 
shape of the cornicles and cauda, but owing to the absence of antennal 
tubercles it falls into the tribe Aphidini instead of Macrosiphini. 
Hence Walker ^s genus Liosamaphis is maintained for this species. 


38. Genus Siphocoryne Passerini 

Passerini, Gli Afidi, 1860. Type Aphis pasUnacae Linn, (xylostei Schrank). 

There has been much diversity of opinion concerning this genus, 
some aphidologists considering it as Siphocoryne Passerini, some as 
Hyadaphis Kirkaldy, and some as a synonym of Rhopalosiphnm Koch. 
This last is incorrect as this is most certainly not a Macrosiphini for 
the antennal tubercles are lacking. In 1904 Kirkaldy ])roposed the 
name Ilyad-aphis to replace Siphoc^orync, but in the author’s opinion 
this is uncalled for, so he maintains the original name, Siphocoryne 
Passerini. 

There have been reported from various parts of California eight 
species of Siphocoryne as follows: capreae (Fabr.), conii (Dvdn.), 
foenindi (Schrank), nymphaeae (Linn.), pasiinacxie (Linn.), salicis 
(Monell), nmhcllulariac (Dvdn.), and xylostei (Schrank). There 
are, however, really but three species; capnae (Pabr.), nymphaeae 
(Linn.) and pasiinacae (Linn.). According to Gillette, S, salicis 
Monell is a synonym of S. capreae (Fabr.), and xylostei (Schr.) of 
pasiinacae (Linn.). Davidson^' states that S, conii (Dvdn.) is a 
synonym of xylostei (Schr.), and therefore it is the same as pasiinacae 
(Linn.). Morrison writes that the specimens Davidson called S. foeni- 
culi (Schr.) are caprme (Fabr.), and those he dt‘scribed as Hyadaphis 
umbellulariae n.sp. are S, pasiinacae (Linn.). These two species, 
pasiinacae (Linn.) and capreae (Fabr.), have been greatly confused 
but Gillette'-^'^ has worked out their sjnionymy quite satisfactorily. The 
following key for distinguishing them is from his paper. 

Joints 4, 5, 6, and antennal spur subequal, the spur usually distinctly the 
longest, cornicles fully three^fourths as long as third joint of the antenna, a small 
tubercle on the alate form and a large one on the apterous individuals always 
present .capreae 

20 Gillette, C. P., Two Bhopalosiphum species and Aphis pulverulens n.sp., 
Jour. Eeon. Ent., vol. 4, pp. 320-325, 1911. 

21 Davidson, W. M., Plant louse notes from California, Jour. Econ. Ent., vol. 7, 
p. 133, 1914. 

22 Gillette, C. P., Two RhopaXosiphum species and Aphis pulverulens n.sp., 
Jour. Econ. Ent., vol. 4, pp. 320-325, 1911. 
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Joint 6SS of the antenna distinctly shorter than 5, the fourth still shorter 
and its spur nearly as long as joints 4, 5, and 6 combined, cornicles seldom much 
exceeding one-half the third joint of the antenna in length, and a supra-caudal 
tubercle or spine entirely absent. pastinacae 

Aphis nymphaeae Linn, has usually been considered by American 
aphidologists as a species of Bhapalosiphum, but the presence of lat¬ 
eral body tubercles, the short, robust body, and the absence of antennal 
tubercles place it in the Aphidini rather than the Macrosiphini. 
Therefore, it must be considered as belonging to this genus. Baker^* 
has recently recognized it as belonging here. 

Key to Californian Species 

1. A small spine or tubercle present at the distal end of the body just above the 


cauda (figs. 255, 256). capreae (Pabr.) 

— No supra-caudal tubercle or spine. 2 


2. General color pale green. VI spur as long as IV, V and VI base combined. 
Cornicles at most but slightly more than one-half the length of III. 

pastinacaa (Linn.) 

— General color dark brown, wine, or black. VI spur not as long as IV, V and 
VI base combined, although longer than any two together. Cornicles and 
III subequal. nymphaeae (Linn.) 


155. Siphocoryne capreae Fabr. 

Fabricius, Ent. Syst., p. 211, 1794. Aphis (orig. desc.). 

Clarke, Can. Ent., vol. 35, p, 252, 1903. 8. focniculi (Pass.) (list). 

Davidson, Jour. Econ., vol. 2, p. 303, 1909. 8, salicis Monell (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. 8, foeniouli (Pass.), (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. 8, aalicis Monell (list). 

Essig, Pom. Jour. Ent., vol. 3, p. 534, 1911. Hyadaphis pasivaacae (Linn.) 
(desc.). 

Mecorda,—Foeniculum vulgare; Berkeley and Newcastle (Clarke), Stanford 
University (Davidson): Carum spp.; Cicuta virosa; Santa Paula, Berkeley 
(Essig): 8alix laevigata; Santa Paula (Essig), Brea Canyon, Los Angeles County, 
April, 1917; Riverside, May, 1917: Salix nigra; Lakeside, San Diego County, 
April, 1916: 8alix sp., Stanford University (Davidson). 

This species is found more or less abundantly in the spring on the 
tender shoots and Jeaves of willows, migrating in early summer to 
various species of Umbelliferae. It is more common than S, pasiimcae 
(Linn.), which species is also found on Umbelliferae in the summer, 
but which passes the fall, winter, and spring on honeysuckle. 

28 In all the author’s specimens, VI is shorter than V, which in turn is shorter 
than IV, while Vl spur is nearly as long as the three together. 

2 ^ Baker, A C. and Quaintance, A. L. Aphids injurious to orchard fruits, 
currant, gooseberry and grape, U. S. Dept, Agr., Farmers’ Bulletin 804, p. 21, 
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156. Siphocoryne nymphaeae Linn. 

Figure 172 

Linnaeus^ Syst. Nat,, vol. 2, p. 734, 1735. Aphis (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. Bhopalosiphum (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 793, 1912. EJiopalosiphum (desc.). 

Davidson, Mon. Bull. Cal. Comm. Hort., vol. 6, p. 65, 1917. Bhopalosiphum 
(note). 

Beoords.—Polygonum sp., Alisma sp., Potamogeton sp.; San Francisco Bay 
region (Davidson): Typha latifolia; Santa Paula (Essig), San Francisco Bay 
region (Davidson): Nymphaea sp.; San Francisco Bay region (Davidson), 
Fresno, June, 1915: Prunus domestica; Berkeley, 1916 (Essig). 

This aphid occurs throughout the summer months on various semi- 
aquatic plants, lily, tule, and so forth. In the fall it migrates to 
plum, where eggs are laid. The first two or three generations in the 
spring occur on plum, but about June there is a migration to its sum¬ 
mer host plants. So far it has been found in southern California 
only in Ventura County. 

The species listed as Aphis prunorum Dobr. (see no. 140) may be 
this species. Essig believes it is, but the author is not certain so do(*s 
not list it as a synonym. 


157. Siphocoryne pastinacae Linn. 

Figures 266 to 270 

Linnaeus, Syst. Nat., p. 451, 1735. Aphis (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 2, p. 304, 1909. S, xylostei (Schr.) (list). 

Davidson, Jour. Econ. Ent., vol. 2, p. 304, 1909. S. conii n.sp. (desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 377, 1910. S, xylostei (Schr.) and 
S. conii Dvdn. (list). 

Davidson, Jour. Econ. Ent., vol. 4, p. 599, 1911. Hyadaphis umbellulariac 
n.sp. (desc.). 

Davidson, Fom. Jour. Ent., vol. 3, p. 399, 1911. 8, conii Dvdn. (list). 

Davidson, Jour. Econ. Ent., vol. 7, p. 133, 1914. 8 , xylostei (Schr.) (list). 

Beoords,—Lonicera sp.; Stanford University (Davidson), Claremont (Essig), 
Berkeley, April, 1915: Umhellularia californica; San Jose (Davidson): Conium 
maculdtum; Stanford University, Penryn, Placer County, and San Jose (David¬ 
son). 

This aphid occurs on honeysuckle during the winter and spring, 
and on various semiaquatic plants in the summer. It has been taken 
in southern California, in the San Francisco Bay region, and in the 
Sacramento Valley. 
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34. Genus Myzaphis Van der Gtoot 

Van der Goot^ Ziir Syetematik der Aphiden, Tijdscrift voor Entomologies 
vol. 56, p. 96, 1913. Type Aphis rosarsm Walker. 

The author believes that this genus of Van der Goot^s should be 
accepted for the two following species: Aphis abietina Walker and 
Aphis rosarum Walker. A. rosarum has usually been considered as 
belonging to the genus Myzus, but the absence of antennal tubercles 
excludes it from that genus (see figs. 306-308, 313). The cornicles 
and cauda are not typical of Aphis, and these together with the dis¬ 
tinctive frontal tubercle on the head and the absence of lateral body 
tubercles distinguish it from Aphis. Consequently this genus should 
be recognized. Following is a key for separating the two known 
species, both of which occur in California: 

Cornicles slightly clavate (dgs. 312, 315), shorter than III. Ill tuberculate, IV 

without sensoria (6g. 309). Found on Eoaa spp.rosanun (Walker) 

Cornicles cylindrical (fig. 197), equal to or longer than III. Ill with 9 to 12 
rather large secondary sensoria, IV with 1 to 4 (fig. 196). On conifers. 

abietina (Walker) 

158. Myzaphis abietina (Walker) 

Figures 196, 197 

Walker, Ann. Mag. Nat. Hist., vol. 3, p. 301, 1848. Aphis (orig. desc.). 

Wilson, Proc. Ent. Soc. Brit. Columbia, June, 1915 (desc.). 

Becord.—Pioea exoelsa; San Francisco), March, 1915 (Compere). 

The only report of this species in America is that of Wilson, who 
found it on spruce (Picea sp.) at Vancouver, British Columbia. On 
March 26, 1915, Harold Compere of San Francisco took a number of 
specimens of this species on the twigs of Norway spruce {Picea 
excelsa) in Golden Gate Park, San Francisco. The specimens are in 
Essig’s and the author’s collections. 

159. Myzaphis rosarum (Walker) 

Figures 308 to 317 

Walker, Ann. Mag. Nat. Hist., vol. 8, 1848. Aphis (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 379, 1910. Mysus (list) 

Beeords.—Bosa spp.; Stanford University (Davidson); Santa Paula (Essig), 
San Diego, March to July, 1916. 

This species has been reported in the San Francisco Bay re^on 
by Davidson and in Santa Paula by Essig. In the Bay region it is 
rather scarce and is second to Macrosiphum rosae (Linn.) in abun¬ 
dance on roses. The author has taken it at Stanford University in 
1915, and in San Diego several times in 1916. In San Diego in 1916 
it was by far the most abundant rose-infesting aphid. The author 
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has observed it in such numbers on roses as to cover the undersides 
of practically all the leaves and the calyx cups of the flowers. In some 
cases the buds were stunted and the flowers unshapely from its effect. 
In the rose garden of the Panama*California International Exposition 
these aphids were of considerable importance, necessitating continual 
care to keep them under control. 

Since there is no adequate description of this species in the Ameri¬ 
can aphid literature the author describes it herewith. The following 
description was drawn from ten specimens of alate and eight of 
apterae, collected in Santa Paula, Stanford University, and San Diego. 

Alate viviparous female .—Color notes (taken from notes made 
at the time of collection of specimens at Stanford in March, 1915) : 
Head, antennae, and thoracic plates black. Abdomen pale apple green 
with smoky blotch on dorsum. Legs; apical two-thirds of femora 
smoky, basal one-third pale, tibiae pale except dusky tip, tarsi dusky. 
Cornicles green (dusky), cauda pale apple green. 

Head is twice as wide as long with a fairly distinct tubercle on the 
front (fig. 308). Antennal tubercles are lacking or very indistinct. 
Antennae reach almost to the base of the third abdominal segment 
(figs. 309, 310), III is the longest segment, followed by IV, spur, V, 
and VI. The spur and IV are practically ecjual. Of sixteen antennae 
examined, in three the spur and IV were wjual, in ten, IV was slightly 
longer than the spur, while in three, the spur was slightly longer than 
TV. V is slightly shorter than the spur, and VI slightly shorter than 
V. However, IV, spur, V, and VI are all almost equal. On V and VI 
are the usual primary semsoria, and VI the accessory seiisoria (fig. 
300). Ill is tuberculate, being furnished with a large number of 
irregularly placed secondary sensoria (fig. 309). IV is without any 
sensoria. The beak reaches almost to the second coxae. 

The prothorax is without lateral tubercles. The wings are normal, 
being about twice the length of the body. The second branch of the 
cubitus arises nearer the apex of the wing than the base of the first 
branch (fig. 311). In but one of seventeen specimens examined was 
the origin of the second branch of the cubitus nearer the base of the 
first branch than the tip of the wing. In this specimen the measure¬ 
ments were: 0.561 mm. from tip of wing to base of first branch and 
0.289 mm. from tip of wing to base of second branch. 

The abdomen is long and narrow and is without lateral body 
tubercles. The cornicles (fig. 312) are long, being but slightly shorter 
than the third antennal segment, and over twice as long as the hind 
tarsi. They are slightly clavate on the inner side. The cauda (fig. 
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312) is long and pointed (ensiform), being slightly more than one-half 
as long as the cornicles and about one-half as long again as the hind 
tarsi. 

Measurements: Body length, 1.19 to 1.41 mm. (av. 1.28 mm.); 
width of thorax, 0.459 to 0,527 mm. (av. 0.487 mm.); antennae total, 
0.85 to 1.156 mm. (av, 1.027 mm.); III, 0.255 to 0.34 mm. (av. 0.317 
mm.); IV, 0.1275 to 0.2295 mm. (av. 0.1768 mm.); V, 0.119 to 0.17 
mm. (av. 0.1365 mm.); VI, 0.085 to 0.119 mm. (av. 0.1095 mm.); 
spur, 0.119 to 0.204 mm. (av. 0.1695 mm.); cornicles, 0.238 to 0.306 
mm. (av, 0.2574 mm.); cauda, 0.136 to 0.187 mm. (av. 0.1588 mm.); 
hind tarsi, 0.119 to 0.136 mm. (av. 0.1205 mm.); wing length, 2.482 
to 2.72 mm. (av. 2.5483 mm.); wing width, 0.884 to 1.02 mm. (av. 
0.9396 mm.); wing expansion 5.423 to 5.967 mm. (av. 5.5836 mm.). 
From tip of wing to base of first branch of cubitus 0.561 to 1.037 mm. 
(av. 0.8041 mm.) ; from tip of wing to base of second branch of cubitus, 
0.17 to 0.34 mm. (av. 0.2907 mm.). 

Apterous viviparoiis female. —Head about as long as broad with a 
large prominent tubercle on the front, this tubercle being considerably 
larger than in the alate form; in some individuals it is fully as large 
as the first antennal segment (fig. 313). Antennal tubercles small but 
distinct, similar to those of the alate. Antennae (fig. 314) short, 
reaching only to the third coxae. Ill is the longest segment, followed 
by the spur, IV, VI, and V, These are all subequal, the formula of 
the averages being spur, IV^ VI, and V. The formulae for seven 
antennae are S, VI (V, IV); S, (VI, V, IV); S, V, IV, VI; S, IV (V, 
VI); S, (IV, V), VI; IV (V, VI, S); (S, VI, IV), V. The usual 
primary sensoria are present, but there are no secondary sensoria. 
The beak is short, reaching only to the second coxae. 

The prothorax is without tubercles. The thorax is normal, as are 
the legs. The abdomen is long and narrow, without lateral tubercles, 
and without long capitate hairs as found in some species of Myziis. 
The cornicles (fig. 315) are long, cylindrical, and slightly tapering 
toward the apex, or slightly clavate at apex. They are over twice as 
long as the third antennal segment and over three times as long as 
the hind tarsi (fig. 317), and half as long again as the cauda. The 
cauda (fig. 316) is long mA ensiform, being slightly more than t^Uce 
the length of the hind tarsi, and about two-thirds the length of the 
cornicles. 

Measurements: Body length, 1,275 to 1.615 mm. (av. 1.428 mm.); 
width of thorax, 0,493 to 0.748 mm. (av. 0,6375 mm.); antennae total, 
0.544 to 0.731 mm. (av. 0.6239 mm.); III, 0.153 to 0.238 mm. (av. 
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0.178 mm.); IV, 0.068 to 0.119 mm. (av. 0.0855 mm.); V, 0.068 to 
0.102 mm. (av. 0.0833 mm.); VI, 0.068 to 0.119 mm. (av. 0.085 mm .); 
spur, 0.085 to 0.136 mm. (av. 0.117 mm.); cornicles, 0.306 to 0.442 
mm. (av. 0.3655 mm.); cauda, 0.204 to 0.272 mm. (av. 0.2338 mm.); 
hind tarsi, 0.102 mm. (Note: no color notes were taken of the apterae 
at the time of collection and as all the specimens were killed in alcohol, 
dehydrated in xylene and mounted in Canadian balsam, it is impossible. 
to give any color notes.) 

35. Genus Coloradoa Wilson 

Wilgon, Ann. Ent. Soc. Am., vol. 3, p. 323, 1910. Type Aphis rufomacnlata 
Wilson. 

This genus was described by Wilson in 1910 to contain the species 
Aphis rufomaculaia Wilson. After examining specimens of this 
species recently, the author is of the opinion that Coloradoa and 
Myzaphis are synonymous, for there does not seem to be enough differ¬ 
ence between this species and the two species of Myzaphis to warrant 
a Reparation of genera. However, the author does not feel certain 
concerning the point, so lists both these genera. Should they later 
prove to be synonymous, Myzaphis would have to be dropped and 
replaced by Coloradoa, There is but one species belonging to this 
genus. 

IGO, Coloradoa rufomaculata Wilson 

Wilson, Ent. News, vol. 14, p. 261, 1908. Aphis (orig. desc.). 

Becord, —Chrysanthemum, cultivated; Sacramento, April, 1917 (Davidson). 

The author has recently received specimens of this species from 
Davidson taken on ehrj'santhemum in Sacramento. 

36. Genus Cerosipha Del Ouereio 

Del Guercio, Nouve relazione agraria di Firenze, vol. 2, p. 116, 1909. Type 
C, passeriniana n.sp. 

161. Cerosipha cupressi Swain 

Swain, Trans. Am. Ent. Soc., vol. 44, p. 19, 1918 (orig. deso.). 

Beoords,—Cupressvs guadelupensis; San Diego, 1916; Rivwside, 1917; C. 
macrooarpat San Diego, 1916. 

This species, recently described by the author, has been taken by 
him several times in San Diego and Riverside on blue cypress and 
Monterey cypress. It is an extremely interesting little aphid, differ¬ 
ing considerably from any other species known to the author, both 
in habits and appearance. Its five-jointed antennae, long cauda, 
atrophied cornicles, and convexity of abdomen are quite distinctive. 
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Subfamily Pemphiginae Mordwilko*® 

Mordwilko, Ann. Mus. Zool. Imp. Acad. Sci. St Petersburg, vol. 13, pp. 

362-364, 1908. 

A summary of Mordwilko’s description of this subfamily has 
already been given. The latest and probably the most complete sys¬ 
tematic work on this subfamily that has been done is that of Dr. Albert 
TuUgren of Stockholm, Sweden, in his paper, Aphidologische 
Studien I'Mn 1909. Tullgren divides this subfamily into six tribes, 
viz: Vacunina, Ilormaphidina, Mindarina, Pemphigina, Schizoneu- 
rina, and Anoeciina. In the tribe Vacunina he places Vacnna Heyden 
and Olypfiina Koch; in Ilormaphidina is the one genus Ha^nameUstes 
Shimmer; in Mindarina is the one genus Mindarus Koch; in Pem¬ 
phigina he places Asiphum Koch, Pachypappa Koch, Prociphilus 
Koch, Th( cabins Koch, and Pemphigus Ilar^ig; in Schizoneurina he 
places the two genera, Schizonenra Hartig, and Tetranevra Ilartig; 
and finally in the Anoeciina is foimd the one genus Anoecia Koeh. It 
can be seen that he uses several of Koch’s genera which have not here¬ 
tofore been generally used, namely: Prociphilm Koch, Thcoabins 
Koch, Asiphum Koch, and so forth. Lately there has been a tendency 
among American aphidologists to accept these genera, and thus to 
divide up the larger genus Pemphigus into these smaller ones. Mord- 
wilko in his k<‘ys divides this subfamily into four groups, namely: 
Ilormaphidina, Pemphigina, Schizoneurina, and Vacunina. In Ilor¬ 
maphidina he includes besides the genus Ilamamilestcs Shimmer, the 
genera Hormaphis Osten-Sacken and Ccrataphis Lichtenstein. In 
Pemphigina he includes Pentaphis Heyden, Tctraricura Hartig, 
Pemphigus Hartig, Aplonenra Passerini, Rhizoctonus Horvath, and 
Paracktus Heyden. In Schizoneurina he places Lowia Lichtenstein, 
Colopha Monell, Pachypappa Koch, Schizcmeura Hartig, Anoccm Koch, 
and Mindarus Koch. In Vacunina he includes but the one genus 
Vacuna Heyden, which he does not separate from Glyphina Koch. 

There is considerable difference in the classifications of these two 
authors, but as far m we are concerned here in California our genera 
are placed about the same by both. Following is a translation of 
Mordwilko’s key to the groups: 

25 The author has under way a more exhaustive study of this subfamily, par¬ 
ticularly of the species of Pemphigus and Prociphilus, As this research is still 
in progress, however, it was thought best to omit any report of it, the author here 
confining hiniself merely to the records of the presence of the various species in 
California. It was hoped to have this study completed at the present time, but 
the unprecedented conditions of this season have made it necessary to delay further 
study for the time being. 
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1 . Winged forms with a cucurbit-shaped cauda. Nymphs that failed to molt 

with three-jointed antennae* Winged forms with three to five-jointed 
antennae^ which are coarsely ringed from the third on. Wingless partheno- 
genetic females presenting the appearance of the larvae of other families, 
as of some kinds of Coccidac, or of species of Aleyrodes, Sexual forms 
with beaks.Group Hormaphidina 

— Winged forms without distinct cauda. Nymphs that failed to molt with four 

to five-jointed antennae. Antennae of winged females fivc-to six-jointed, 
Sensoria may be found on the third and following joints, often in the 
form of arches or half rings, but never as complete rings. 2 

2 . Cubitus [third discoidal vein] of the fore wings simple. Cornicles, which are 

pore or pointlike, present only in some species, and then not in all forms. 

Group Pemphigina 

— Cubitus [third discoidal vein] of fore wings once-branched. Cornicles mostly 

point or pore-like. 3 

3. Antennae of winged forms six-jointed. Wings held roof-like when at rest. 

Group Schizoneurlna 

— Antennae of winged forms five-jointed. Wings held flat when at rest. 

Group Vacunlna 


(Jroup Hormaphidina Mordw. 

Mordwilko, Ann. Mus. Zool. Imp. Acad. Bci. St. Petersburg, vol. 13, pp. 
364-305, 1908. 

The antennae of the winged forms are 5- to 3-jointcd (?). With the exception 
of the first two joints they are closely and entirely ringed. Even in the genus 
Hormaphis O.-S., where the antennae are 3-jointed, they may probably be con¬ 
sidered morphologically as of five joints. The wings are hold flat at rest. There 
are four transverse veins on the fore wings, the third of which [third discoidal] 
is simple. The first two [first and second discoidals] originate at the same point 
on the subcosta. The hind wings have one or two transverse veins, in the latter 
case both originating at the same point. The wingless parthenogcnetic females 
on the alternate host plants (for example on birch) are mostly eirculgr in shape, 
and have small wax tubes around them. Other forms are coccid-like. The sexual 
forms have beaks. The cornicles arc absent. 

This is a description as given by Mordwilko in the above mentioned 
paper. Below is a k('y to the genera, as given by Mordwilko and by 
Van der Goot, the latter of whom includes in this group the two 
genera Hanmmclesies Shimmer and Cerataphi-s Licht. 

1. Antennae of winged females plainly five-jointed. 2 

— Antennae of winged females only three-jointod. Hormaphis O.-S. 

2, Antennae always five-jointed. Front of head always with two little horns. 

Third discoidal once-branched. Oerataphis Lichtenstein 

— Antennae of apterous forms three- or four-jointed. Front without horns. 

Third discoidal simple .Hamamellstes Shim. 
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37. Genus Oerataphis Lichtenstein 

Lichtenstein, Bull. Soci6t4 ent. de France, vol. 2, p. 16, 1882. Type Coccus 
laianiae Boisd. 

162. Oerataphis lataniae Boisduval 

Boisduval, Ent. Hort., 1867. Coccus (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 5, p. 404, 1912 (list). 

Essig, Univ. Calif. Publ. Entom., vol. 1, p. 342, 1917 (list). 

Becords, —^Fern, Stanford University (Davidson); orchid, Oakland (Bsaig). 

This coccid-like species has been reported twice in the San Fran¬ 
cisco Bay region, by Davidson and by Essig. Morrison and the author 
have also taken it on the same ferns on which Davidson found it in 
the Stanford University nursery. 


Group Pemphigina Lichtenstein 

Below is a key to the California genera of this group, adapted 
from Mordwilko, Tullgren and Del Guercio. Del Guercio described 
a genus in 1909 for Pemphigus radicicola Essig, which he called 
Trifidaphis. 


1. Antennae of alate females five-jointed.Trlfldaphis Del Guer 

— Antennae of alate females six-jointed. 2 


2, Stem mothers with five-jointed antennae. Wax-gland plates on head always 

present and usually large. Spring and fall migrants with wax-gland plates 
always on mesothorax and abdomep, and usually on head. Dorsal pores 
never present . 3 

— Stem mothers with four-jointed antennae. Head normally without wax-gland 

plates. Dorsal pores sometimes present. Stem mothers and spring migrants 
(fundatrix and fundatrigenia) at first live in the same closed galls. 

Pemphigus Hartig 

3. Secondary scnsoria furnished with hairy fringe (Wimperkranx). Wax-gland 

plates generally large. In stem mothers there appear four very large pro- 
nbtal wax-gland plates, placed in a transverse row. All plates have a 
clearly chitinized border. Stem mother and migrants live together. 

Prociphilus Koch 

— Secondary sensoria without hairy fringe (Wimperkranz). Wax-gland plates 

generally small. In stem mothers there are six pronotal plates, oH which 
the four middle ones are arranged in the form of a trapezium. In the 
winged fall migrants (sexupara) there are also transverse abdominal gland 
plates, which are without clearly chitinized borders. Stem mothers and 
spring migrants live in separate galls.Thecablua Koch 
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38. Genus Trifidaphis Del Guercio 

Del Guercio, Eiv. di patal. veg., vol. 3, p, 20, 1909. Type Pemphigus radi- 
cicala Essig. 

163. Trifidaphis radicicola Essig 

Eesig, Pom. Jour. Ent., vol. 1, p. 8, 1909. Pemphigus (orig. desc.). 

Baker, Pom, Jour. Ent., vol. 1, p. 74, 1909. (Translation of Del Guer¬ 
dons description of the genus.) 

Essig, Pom. Jour. Ent., vol. 2, p. 283, 1910 (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 699, 1912 (list). 

Records,—Amaranthus retroflexus, Solanum douglasii; Claremont, Santa Paula 
(Essig). 

Essig described this species from specimens taken on the roots of 
Amaranthus retroflcxus and Solanum douglasii in Santa Paula and 
Claremont. Later Del Guercio described a new genus for this species 
based on the venation and the antennae. It seems that the type speci¬ 
men of this species had but five-jointed antennae and so of course 
it could not belong to the genus Pemphigus, On an examination of 
eight specimens, including the type specimen and seven cotypes, the 
author finds that the number of joints in the antennae are variable. 
The type specimens had both antennae with but five joints. Six 
antennae had but five joints, six had six distinct joints, and four had 
five joints in which the division into six could be made out. This 
divison was in the third joint at about one-third the distance from the 
apex. Consequently one could say that this species was typically five- 
jointed, but with some specimens with the third joint divided into two, 
or it could be said that it was typically six-jointed, but in some speci¬ 
mens a reducton occurred through the joining of the third and fourth 
segments. As but a few specimens were examined the author is not 
willing to state which is the more common, hence leaves this as a valid 
genus, although he is of the opinion that this really belongs to the 
genus Prociphilus Koch, 

39. Genus Pemphigus Ilartig 

Hartig, Jahresb. u. d, Fortschr. d. Porstwiss. u. forstliche Naturk., vol. 2, 
p, 645, 1837. Type Aphis hursanus Linn. 

This genus is represented in California by three well known 
species,®® P. betae Doane, P. popuU-caulis Pitch, and P. populi-trans- 

26 There has been taken several times a species forming elongate leaf galls on 
PopiUus fremontii, both in the San Francisco Bay region by Davidson and in San 
Diego County by the author, that structurally seems to be identical with P. popult- 
cauZis Fitch, but its gall is quite distinct, bein^f more or less similar to that of 
P. hetae IDoane. FurSier study may reveal the identity of this form. 
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versus Riley. All of these species, during at least a part of their life 
cycles, infest various species of Populus, where they form more or less 
distinctive galls. 

Key to FtJNDATRIOENIAE27 

1. Secondary sensoria present only on ITT. Galls formed on leaf petioles, with a 

transverse opening on the outside of the curve.popuU-transversus Riley 

— Secondary sensoria on other segments as well as on TIT. 2 

2. Secondary sensoria on III to VI inclusive. Galls formed by the twisting of 

the petiole with an oblique opening on the inside of the curve. 

popuU-cauUs Fitch 

— Secondary sensoria on III and lV.2s Gall formed on the under side of the 

leaves, being more or less elongate and opening on the upper side. 

betae Doane 

164. Pemphigus betae Doanc 

Boane, Ent. News., vol. 11, p. 390, 1900 (orig. desc.). 

Clarke, Can. Ent., vol. 35, p. 248, 1903 (list). 

Davidson, Jour. Econ. Ent., vol. 2, p. 299, 1909 (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 372, 1910 (list). 

Williams, Univ. Neb. Studies, vol. 10, p. 92, 1910. P. balsarmfirac n.sp. 
(desc. fundatrigenia). 

Essig, Pom. Jour. Ent., vol. 4, p. 299, 1912 (list). 

Maxson, Jour. Econ. Ent., vol. 9, p. 500, 1916 (note). 

Records.—Beta vulgans; San Francisco Bay region, Monterey County, fSacra- 
monto Valley. {JRumex spp., Chenopodmm spp., etc.!) 

Under the name P. betae Doau(‘, Clarke, Davidson, and Essig have 
reported a species of aphid infesting the roots of sugar beets, dock, 
Chenopodium, and other plants throughout California. 

Originally this species was descrii)ed from specimens taken on 

sugar beet in Washington, but later’^’^ it was proven that a species 

forming elongated leaf galls on Populus balsamifera in the spring 
migrat(‘d to beets, and was identical with this species. In 1916 Maxson 
(cited above) states that his investigations point to the fact that in 
Colorado there are more than one species of Pemphigus attacking the 
sugar beet, one of which is this species that forms the elongate leaf 
gall on poplar in the spring, and which is known now as P. betae 
Doane. 

27 At present only a key to the alate migrants or fundatrigeniae occur||ng in 
galls on poplar given. It is hoped that later, keys to all forms may be formu¬ 
lated. At present, however, the life histories of the species are not sufficiently 
known. 

28 The sexupara or alate migrants from beets to poplars have secondary sen- 
soria on III to V inclusive. These form no galls on poplar, however. 

20 Parker, The life history of the sugar-beet root louse. Jour. Econ. Ent., vol. 
7, pp. 136-141, 1914; 

Gillette, Notes on some Colorado aphids having alternate host plants, Jour. 
Econ. Ent., vol. 8, p. 97, 1915. 
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These observations of Maxson’s togetlier with those made by the 
author lead to the conclusion that all the reported cases of infestation 
of beets and other hosts by P. heiac Doant* in ('California do not neces¬ 
sarily refer to this species. Never have the fundatrix or fundatrigenia 
been taken on poplar in California. This strenj^thens the point that 
the a})hids on beets and other hosts may not all be P. betae Doane. 
Further studies and observations will have to be mad(* before this 
point can be settled, however. 


1()5. Pemphigus populicaulis Fit eh 

Fitch, Rep. Ins. N. Y., vol. 5, p. Slo, 18.19 (oripf. desc.). 

Clarke, Can. Ent., vol. 3.1, n. 248, 1903 (list). 

Davidson, Jour Econ. Ent., vol. 2, p. 299, 1909 (list). 

Davidson, Jour. E^on. Ent., vol. 3, p. 372, 1910 (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 372, 1910. P. populi transvc}aus Riley 
(list). 

Davidson, I’oni. Jour. Ent., vol. 3, p. 398, 1911. P. pnpuh iransv€i:fus Riley 
(list). 

Essi^, Pom. Jour. Eiit., vol. 4, p. 699, 1912 (list). 

Essifir, i*om. Jour. Ent., vol. 4, p. 708, 1912 (desc.). 

Davidson, Jour. Econ. Ent., vol. 8, p. 420, 1915 (sexuales). 

accords.—Populus fu moiitUf P. inchocarpa; from Placer County to San Diego 
County (Clarke, Davidson, Essig, Morrison, and the author). 

The s])eeies infests cottonwoods througliout the state, forming a 
gall by the twisting of tlic leaf petiole. Th(‘ s(‘xuales are found, 
according to Davidson, under the bark where the eggs are also laid. 
The author has found tlic species in San Diego County, having taken 
the fundatrix, virgogenia, and fundatrigenia in galls in May, 1916, 
and the dead si'xupara at tlie saiiu* time in old galls. These latter 
probably died without ever leaving the galls. 


166. Pemphigus populi-transversus Riley 

Riley, U. 8. Geog. Geol. Rurv., Bull. 5, p. 15, 1880 (orig. desc.l. 

Essig, Univ. Calif. Publ. Entoin., vol. 1, p. 313, 1917 (list). 

accords.—Populus fremovtn, Berkeley, September, 1914 (Essig), Riverside 
September to October, 1916, May to July, 1917. 

This species forms large galls on the leaf petioles of poplar some¬ 
what similar to the preceding species, differing in that the opening is 
on the opposite side of the gall, and is transverse rather than oblique. 
Essig’s specimens were determined by Gillette, the author’s by Max- 
son. Davidson reported a species under this name from Stanford 
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University, but later wrote the author that he was mistaken in his 
determination, the species being P. populicaulis Pitch instead. 

Just recently the author received specimens of the sexupara of this 
species from J. R. Parker, Bozeman, Montana. These were taken by 
S. H. Jones in Port Allen, Louisiana, in September, 1915, on the roots 
of cabbages. Jones notes that cabbage and other cruciferous plants 
are the alternate host of this species. This spring the author received 
a large number of apterae of a species of Pemphigus taken in Orange 
County on the roots of cabbage. A specific determination of the 
species was impossible but it may have been this one. 


40. Genus Thecabius Koch 

Koch, Die Pflanzenlause, p. 294, 1857. Type 'Pemphigus afflnis Kalt. 

This genus is very similar to Prociphilus, and by some authors, 
particularly Baker,®® is considered as synonymous. However, for 
present purposes the author proposes to retain it for the three species 
included herewith. 


Key to Calipoenian Species 

1. Antemiae short, barely reaching to the metathorax, and not one-third as long 

as the body. Ill but slightly longer than VI.lK>pull-monilis Biley 

— Antennae longer, reaching beyond the base of the abdomen, and about one-half 

as long as the body. Ill considerably longer than VI. 2 

2. V and VI with secondary sensoria.popiiU-conduplifolius Oowen 

— VI without secondary sensoria.califomicus Davidson 


167. Thecabius califonucus (Davidson) 

Davidson, Jour. Econ. Ent., vol. 3, p. 372, 1910. Pemphigus ranunculi n.sp. 
(orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 4, p. 414, 1911, renamed Pemphigus ccdi- 
fomious Dvdn. 

Essig, Pom. Jour. Ent., vol. 4, p. 699, 1912. Pemphigus (desc. ala. and 
apt. female). 

Davidson, Jour. Econ. Ent., vol. 7, p. 127, 1914 (note). 

Beoords,—Banunculus califomicus; San Francisco Bay region (Davidson, Mor¬ 
rison, Essig, author); ?Populus sp,; Walnut Creek, Contra Costa County, May, 
1915 (Davidson) : Fraxinus oregona; Walnut Creek (Davidson). 

w 

This aphid is found quite abundantly on the roots and stems of 
the small California buttercup in the San Francisco Bay region. 
According to Davidson there is a migration during April from butter- 

•0 Baker, A. C., Identity of Sriotome pyri, Jour. Agr. Bee., voL 5, p. 1118,1916. 
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cup to ash. There may be a migration to poplar as well, for the 
author has specimens that seem to be this species taken by Davidson 
on poplar. Gillette*^ places this species as a synonym of T. poptUi- 
conduplifoUus Cowen, which attacks both Ranunculus and Populus 
in Colorado. Davidson, however, is convinced that they are distinct. 


168. Thecabius populiconduplifolius (Cowen) 

Cowen, Colo. Agr. Exp. Sta., Bull. 31, p. 115, 1895. Pemphigv>8 (orig. 
desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 374, 1910. Pemphigus (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 699, 1912. Pemphigus (list). 

Gillette, Annals Ent. Soc. Am., vol. 7, p. 61, 1914 (desc. and life history). 

Record.—Populus tnchocarpa, Stanford University (Davidson). 

This species was reported by Davidson on poplar at Stanford 
University. Since then no further records of its occurrence in the 
state have been made. In Colorado, Gillette finds that the common 
buttercup, Rannncnlus sp., is an alternate host and so considers the 
preceding species as a synonj-m. This may be possible, but it is quite 
doubtful. 


169. Thecabius populimonilis ^^Riley) 

Riley, U. S. Geol. Surv., Bull. 5, p. 13, 1879. Pemphigus (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 3, p. 374, 1910. Pemphigus (list) 

Davidson, Pom. Jour. Ent., vol. 3, p. 398, 1911. Pemphigus (list). 

Essig, Pom. Jour. Ent., vol. 4, p. 699, 1912. Pemphigus (list). 

Gillette, Ann. But. Soc. Am., vol. 6, p. 485, 1913 (desc. and life history). 

Records.—Populus spp.; Tulare and Placer counties (Davidson); Santa Paula 
(Essig), Riverside, 1916-1917. 

Throughout central and southern California this species is found 
on various species of Populus where it forms more or less globular 
galls on the upper side of the leaves near the margins*. In the vicinity 
of Riverside the young stem mothers began to appear in April (1917). 
When first observed in September, 1916, nearly all the galls were 
empty while a few contained alate migrants (sexupara probably). 
According to Gillette the eggs are laid on the trunks of Populus, thus 
the entire life cycle is passed on the one host plant. This is rather 
unusual for the Pemphiginae of this section. 

Gillette, 0, P., Some Pemphiginae attacking species of Populus in Colorado, 
Ann. Ent. Soc. Am., vol. 7, pp. 61-65, 1914. 
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41. Genus Prociphilus Koch 

Koch, Die Pflanzenlause, p. 279, 1857. Type Aphis humeliae Schrank. 
Key to Calipobnian Species 

1. Stigma of forewings conspicuously darkened. V with a few annular secondary 
sensoria, VI with or without any. Dorsal thoracic wax plates small and 

oval .alnifoUae (Williams') 

— Stigma not conspicuously dailcened. V and VI without annular secondary 
sensoria. Dorsal thoracic wax plates quite large and triangular. 

venafuscus Patch 


370. Prociphilus alnifoliae (Williams) 

Williams, Univ. Neb. Studies, vol. 10, p. 91, 1910. Temphigus (orig. desc.). 

Baker, Jour. Agr. Res., vol. 5, p. 1118, 3916 (note). 

Records,—Heteromeles arhutifoliae; Sespe, Ventura County, March, 3915 (S. 
H. Essig); May, 3915 (C. P. Clausen). 

There has been no record of this spi'cies from California heretofore, 
but the author has specimens taken on California holly or Christmas 
berry in Sespe Canyon during March and May, 1915, by S. H. Essig 
and C. P. Clausen. 


171. Prociphilus venafuscus Patch 

Patch, Ent News, vol. 20, p. 319, 3909. Pemphigus (orig. desc.). 

Essig, Pom. Jour. Ent., vol. 3, p. 553, 1911. Pemphigus fraxiui-dipctalac 
n.sp. (orig. desc.). 

Essig, Pom, Jour. Ent., vol. 4, p. 699, 1912. Pemphigus fraxini dipctalac 
• Essig (list). 

Childs, Mon. Bull. Cal. Comm. Hort., vol. 3, p, 220, 1914. Pemphigus 
fraxini-dipetalae Essig (list). 

Wilson, Trans. Am. Ent. Soc., vol. 41, p. 85, 1915. Prociphilus fraxini- 
dipetalae (Essig) (note). 

Davidson, Jour. Econ. Ent., vol. 8, p. 421, 1915. Prociphilus fraxini- 
dipetalae (Essig) (list). 

Baker, Jour. Agr. Res., vol. 6, pp. 1118-1119, 1916 (desc. notes, synonymy). 

Becords.—Fraxinus dipetala; Santa Paula (Essig), Contra Costa and Santa 
Clara counties (Davidson): F, oregona; Oregon (Wilson); Berkeley, April, 1915: 
Aesculus califoriiicus; Sacramento (Childs): Pscudotsuga taxlfolia; Oregon (Wil¬ 
son). 

Occasionally this very large aphid is found infesting the1.eaves 
of ash ill the San PVancisco Bay region and in the mountains of 
southern California. In early summer it leaves the ash, and according 
to Wilson infests the roots of Douglas fir in Oregon. At one time 
Leroy Childs found a few specimens on buckeye in the vicinity of 
Sacramento, but it is probable that these were accidental there. 
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Group Schizoneurina Lichtenstein 

This group as considered by Mordwilko contains the following 
genera: LowUi Licht., Colopha Monell, Pachijpappa Koch, Schizoneura 
Ilartig, Anoccia Koch, and Mindarus Koch. Tullgren places in his 
tribe Schizoneurina the two genera, Schizoneura Hartig, and Tetra- 
nnira Hartig. Pachypappa Koch he places in his tribe Pemphigina, 
and he has a separate tribe for each of the genera Aiwecia Koch and 
Mindarus Koch, calling them res])ectivel3" tribe Anoeciina and tribe 
Mindarina. Below is a translation of Mordwilko's key. 

1. Wings laid flat on back when at rest.Ldwia Licht. 

— Wings held roof-like -wlion at rest. 2 

2. Stigma of forewings trapezoidal in sliape, reaching only to the beginning of 

the curve around the end of the wing, never extending to the tip of the 
wing. Radial vein originating from the posterior exterior corner of the 
stigma . 3 

— Stigma linear, very long, reaching to the wing tip on the front side of the 

wing, and even following the backward curve of the exterior side of the 
wing to some extent. Radial vein starting almost at the beginning to the 
interior edge of the stigma. Sexual forms with beaks.Mindarus Koch 

3. Hind wings with one transverse vein.Colopha Monell 

— Hind wings with two transverse veins. 4 

4. Both transverse veins originating from the same point on the longitudinal 

veins .Pachypappa Koch 

— Transverse veins of hind wings originating separately. 5 

5. Bodies of apterous and alatc forms with little hair, and covered at least on the 

dorsum of the abdomen with waxy powder. Cornicles pore-like (point-like). 
Sexual forms without beaks.Eriosoma Leach 

— Bodies of apterous and alate forms very hairy and not covered with waxy 

powder or granules (only the stem mothers arc weakly pulverulent). Cor¬ 
nicles comparatively large, tuberculatc (cone-like). Sexual forms with 
beaks .Anoecia Koch 

The genera Lowia Li(*ht., Pachypappa Koch, and Amecm Koch 
are not represented in California. Colopha Monell and Mindarus 
Koch are both represented by their type species. It has been proven 
that Eriosmna Loach has priority over Schizoneura Hartig, so that 
genus is now known by that name. It is represented in California by 
three or four species at present. 
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42. Genus Oolopha Monell 

Monell, Can, Ent, vol. 9, p. 102, 1877. Type Byr$ocrypia ulmioola FitdL 

172. Oolopha ulmioola (Fitch) 

Fitch, Bept. Ins. N. Y., vol. 4, p. 63, 1858. Byrsoorypta (orig. desc.). 
Davidson, Jour. Econ. Ent., vol. 2, p. 299, 1909 (list). 

Patch, Maine Agr. Exp. Sta., Bull. 181, 196, 1910 (desc.). 

Beoord, — Ulmus sp.; Stanford University (Davidson). 

Davidson recorded this species from elm at Stanford University in 
1909. Since then it has not been found again. 


43. Genus Eriosoma Leach 

Leach, Trans. Hort. Soc. London, vol. 8, p. 54, 1820. Type Aphis lani- 
gerwn Hausman. 

Until quite recently this genus has been known as Schizoneura 
Hartig, but as Baker** has pointed out, the name Eriosoma has 
priority. In California there are three distinct species represented, 
with a possible fourth. One of these is known only on elm, one on 
apple (and elm), and one on pear (and elm). 

The following key to the fall migrants is adapted partially from a 
table of Baker and Davidson.** 

1. Body naked except caudal segment. Distal sensoria of V and VI with fringe. 

languinosa (Hartig) 

— Body with some woolly covering. Distal sensoria without fringe. 2 

2. Wing veins narrow without brown margins. Ill longer than IV, V, and VI 

together ....lanigemm (Haus.) 

— Wing veins broad with brownish margins. Ill not so long as IV, V, and VI. 

unerlcana (BUey) 


173. Eriosoma americana (Riley) 

Biley, U. 8‘. Geol. Surv., Bull. 5, p. 4, 1879. Sokisaneura (orig. desc.). 
Clarke, Can. Ent., vol. 35, p. 248, 1903. Bchisoneura (list). 

Patch, Maine Agr. Exp. Sta., Bull. 220, p. 268, 1918. Bchisoneura (desc. 
note). 

Becords,—UVmua americana; Berkeley (Clarke); Walnut Creek, June, 1915 
(Davidson); Palo Alto, May, 1915. 

This leaf-curling aphid of the American elm is found in th? San 
Francisco Bay region, and in some cases is very abundant. In May 

S3 Baker, A. C., The woolly apple aphis, U, S. Dept. Agr., Office Sec’y> Beport 
101, pp. 11-12^ 1915. 

ss Baker, A. C., and Davidson, W. M., Woolly pear aphis. Jour. Agr. Bea., 
vol. 6, p. 358, 1916. 
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and June, 1915, it was especially so on a row of elms on the campus 
of Stanford University. At that time stem mothers, nymphs, and 
alate spring migrants were present in the galls. By the last of June 
all of these had flown away, leaving the galls empty. According to 
Baker elm is the only host plant of this species. 


174. Eriosoma lanigerum (Hausman) 

Hausman, Mag. Ins., vol. 1, p. 440, 1802. Aphis (orig. desc.). 

Davidson, Jour. Econ. Bnt., vol. 2, p. 299, 1909, Schtgoneura (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 374, 1910. Schizoneura (list). 

Baker, U. S. Dept. Agr., Office Sec'y, Report 101, pp. 11-16, 1915 (desc. 

and biology). 

Becord,—Pyrus malvs, throughout the state. 

Wherever apple trees are found in the state this woolly aphis is 
also found ; the white masses on the trunks and leaves being very con¬ 
spicuous, the colonies on the roots more injurious but less conspicuous. 
In California only the apple has been found to be attacked. The 
winter is passed by young nymphs on the roots. As the warmer 
weather of spring comes these migrate up the trunks and out on 
the branches and twigs. Here they fwd throughout the summer. In 
the fall there is a downward migration, and occasionally a fall 
migrant is seen. Wliether or not these fly to elms as in other parts of 
the country, is not known, but none have ever been observed on elm. 


17b. Eriosoma languinosa (Hartig) 

Hartig, Zcitschr. Ent., vol. 3, p. 359, 1841. Aphis (orig. desc.). 

Baker and Davidson, Jour. Agr, Res., vol. 6, pp. 351-360, 1916. B, pyrioola 
n.sp. (desc.). 

Baker and Davidson, Jour. Agr. Res., vol. 10, pp. 65-74, 1917. E* pyncoJa 
B. & D. (desc. and biology). 

Records,—Pyrus communis, Vlmus campestris; central California. 

In 1916 Baker and Davidson described a species of Eriosoma that 
attacks the roots of pears throughout the central part of the state, 
naming it E, pyricola. Later Davidson found that a species common 
on Ulmus campestris was the alternate form of this species. This elm 
form checks up very favorably with specimens of E. languinosa Hartig 
from Europe, and is undoubtedly identical. Thus the name pyricola 
will have to be dropped in favor of languinosa. These elm galls are 
of a rather peculiar shape, and, as Patch writes, they have the appear¬ 
ance of a bonnet. 
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44. Oenus Mindanu Koch 

Koch| Die Pflanzenlause, p, 277, 1857. Type M, ahietinua n.sp. 

176. Mindanu abietiniu Koch 

Koch, Die Pllanzenlause, p. 278, 1857 (orig. desc.), 

Clarke, Can. Ent., vol. 35, p. 248, 1903. Sehieoneura panicola Thos. (list). 

Patch, Maine Agr. Exp. Sta., Bull. 182, p. 242, 1910 (desc.). 

Becorda,—Pinua radiata; Berkeley, Palo Alto (Clarke): Abies cilicia; Stan¬ 
ford University, May, 1915. 

This aphid, easily recognized by the extremely long stigma of the 
fore wings, has been found in the San Francisco Bay region infesting 
the shoots of Monterey pine and Cilician fir. 


Group Vacunina Mordwilko 

This group contains but two genera, Vacuna Heyden and Glyphitut 
Koch. Mordwilko does not recognize Olyphina as distinct from 
Vactim. although Tullgren does. The latter separates the two genera 
as follows: 

1. Last abdominal tergite formed into a knob-shaped tail. Integument bare, 

and at most partially set with short lancet-shaped hairs.Vacuna Heyd. 

— Last abdominal tergite half-moon shaped, strongly swollen, but scarcely, 
if at all, separated from the base. Integument set with stiff bristle-like 
hairs and in apterous females with grain-like elevations. ..Ol3rphina Kochs4 


45. Genus Vacuna Heyden 

Heyden, Ent. Beitr., vol. 2, p. 289, 1837. Type Aphis drifophila Schrank. 

177. Vacuna dryophila (Schrank) (?) 

Schrank, Fauna Boica, vol. 3, p. 113, 1801, Aphis (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 7, p. 128, 1914. Chaitophorus sp. (desc.). 

Davidson, Jour. Econ. Ent., vol. 10, p. 290, 3917 (desc.). 

Becord.—Qverctis lobata; Walnut Creek (Davidson). 

Recently Davidson described this species from specimens taken on 
valley oak in Contra Costa County, where he had observed it for three 
years. The single alato female he has taken does not appear identical 
with European specimens of V. dryophila, so he lists the species under 
this name provisionally. 

This genus is not represented in California. 
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Subfamily Phylloxerinae Dreyfus 

This subfamily consists of two groups, the Chcrmisina and the 
Phylloxerina. Below is a key to these two groups taken from Van 
der Goot: 

1. Body always with wax glands. Antennae of adults three-jointed, seemingly 
five-jointed, with three large sensoria. Gonapophyses appearing as three 

short lips. Sexuales dwarfed, with beak.Group Chermisina 

— Body usually without wax glands. Antennae of adults three-jointed, with two 
large sensoria. Gonapophyses seem to be lacking. Sexuales dwarfed, with¬ 
out beak.Group Phylloxerina 


(h’oup Chermisina Boi-ikt 

This grouy) consists of three genera, Pinrus Shimmer, Cmpholodes 
Macq., and Chvrmes Linn, as it is generally considered, although some 
authors add more, as Qilletica Del Guereio and Guercioja Mordw. In 
California but one of these genera is rejiresented, and that by but 
two species. 


46. Genus Chermes Ijinnaeus 

Linnaeus, Syst. Nat., vol. 10, IT.'iS. Type Chermes samhuci Linn. 

178. Chermes cooleyi Gillette 

GUlette, Proc. Acad. Nat. Sci. I^hila., vol. 09, p. 3, 1907 (orig. desc.). 

Davidson, Jour. Econ. Ent., vol. 2, p. 299, 1909. C. coweni Gill. (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 372, 1910. C. eoweni Gill. (list). 

Braiinigan, Mon. Bull. Gal. Comm. Hort., vol. 4, p. 28J, 1915 (list). 

Records.—Pseadotsuga taTifoJia, Finns pinea; San Francisco Bay region, Sac¬ 
ramento Valley. 

This species wjis first reported in California by Davidson, who 
found it on Douglas fir at Stanford University. Essig lists it from 
San Francisco, San Mateo, and Santa Clara counties on Douglas fir. 
In 1915 it was reported twice, once in Sacramento on Douglas fir, and 
once on Italian stone pine. The author has specimens from E. J. 
Vosler taken in Sacramento where it was found infesting the twigs 
and needles of Italian stone pine. Only the apterous females were 
present, however. 
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179. Ohermes pixiioorticis Fitch 

Fitch, Trans. N. Y. State Agr. Soc., toI. 14, p. 971, 1855. Coocub (orig. 
desc.). 

Btorment, 20th Ann. Bep. Illinois Bt. Ent.,. appendix, 1898 (desc.). 

Davidson, Jour. £con. £nt., vol. 2, p. 299, 1909 (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 372, 1910 (list). 

Becord,—Pinus pinasier mariiima; Sanford University (Davidson). 

This species, which is unknown to the author, was reported as 
present at Stanford University on Pinus pinaster maritima, where 
it was so abundant as to sometimes kill the young trees. For a com¬ 
plete description see Storment’s paper listed above. 


Group Phylloxerina Bomer 

There are two genera in this tribe, as considered by Borner and 
Mordwilko, although the American authors have generally taken cog¬ 
nizance of but one, namely, PhyUoxcra Boyer. Below is a key from 
Mordwilko to these genera. 

1, Neither wingless females nor any other forms secreting any waxy material. 

Phylloxera Boyer 

— Wingless females secreting a waxy powder.Phylloxerina Borner 


47. Genus Phylloxera Boyer 

Boyer de Fonscolmbc, Ann. Ent. Soc. France, vol. 3, p. 222, 1834. Type 
P. quercus Boyer. 

180. Phylloxera vitifoliae Fitch 

Fitch, Eept. Ins. N. Y., vol. 1, p. 58, 1855 (orig. desc.). 

Planchon, C.-R. Acad. Sci. Paris, vol. 67, pp. 588-594, 1868. P. vastatrix 
(desc.). 

Clarke, Can. Ent., vol. 35, p. 248, 1903. P. vastatria Plan (list). 

Davidson, Jour. Econ. Ent., vol. 2, p. 299, 1909. P. vastatrix Plan. (list). 

Davidson, Jour. Econ. Ent., vol. 3, p. 372, 1910. P. vastatrix Plan. (list). 

Becords .—Grape j Central and Northern California, 

This is the only species of this genus reported in California. It 
is one of the most destructive species of plant lice in this se||^ion of 
the country, having in its time practically wiped out the grape indus- 
iry of Santa Clara Valley, and of many other parts of the state. It 
seems that in California this species infests the roots only of the grape, 
the forms* that produce the leaf galls in the eastern parts of the 
country not being found here. 
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48. Genus Pbyllozerina Borner 

Berner) Arbeiter aus d. kaia. biol. Anat. f. Land- und Foratwirtachaft, 
vol. 6, pp. i~v, 81-320, 1908. Type Phylloxera salusis Linn. 

This genus is represented in California by two species, one found 
on the stems of cottonwood (Populus sp.) and the other on the stems 
and exposed roots of willow {Salix sp.). 


181. Phylloxerina popularia (Pergande) 

Pergrande, Proc. Davenport Acad. Sei., vol. 9, p. 266, 1904. Phylloxera 
(orig. deac.). 

Davidson, Jour. Econ. Ent. vol. 8, p. 420, 1915. Phylloxera (list). 

Becords.—Populus spp.; Walnut Creek (Davidson), Merced (Beers). 

The only report of this species in California is the one of Davidson 
who found it on Popvlus fremonti and Populus irichocarpa at Walnut 
Creek. On October 14, 1915, A. A. Beers of Merced sent some speci¬ 
mens to the author from balm of Gilead {Populus balsamifera) in 
Merced. These were all apterous females, and were found in great 
masses of white wax on the smaller branches and twigs. These reports 
are the only ones .since its original report from Texas and Louisiana 
by Pergande. 


182. Phylloxrina salicola (Pergande) 

Pergande, Proc. Davenport Acad. Sci., vol. 9, p. 267, 1904. Phylloxera 
(orig. desc.). 

Davidson, Jour, Econ. Ent., vol. 8, p. 419, 1915. Phylloxera (list). 

Becords.—Salix spp.; Walnut Creek (Davidson); Pasadena (Smith). 

This species was also reported from Walnut Creek by Davidson 
on arroyo willow {Salix lasiolepis) where he found it on the stems 
and exposed roots. On October 13, 1915, A. G. Smith sent the author 
specimens from an ornamental willow {Salix sp.) in Pasadena, where 
he found it very abundantly that fall. The specimens were all 
apterous females, and were found in the midst of considerable masses 
of wax. This species has only been reported from Illinois, District 
of Columbia, and California. 
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APPENDIX 1 

Keys to the Genera and Tribes of APHIDIDAE 

BY 

P. VAN DEE GOOT, 1913 
Subfamily APHIDINAE 

Antennae seven-jointed (better six-jointed). The last true joint with a dis¬ 
tinct, more delicate continuation (terminal process). This continuation 
almost as long as, or even much longer than the last segment; if shorter, 
the eauda is distinctly wart-shaped, and the number of rudimentary gona- 
pophyses is always two. Cornicles almost always well formed and clearly 
projecting. Wings with twice-branched cubitus, only once-branched in 

exceptional cases . 2 

Antennae mostly six-jointed, the last joint with a short projection, this being 
usually distinctly shorter than half the last segment. Cornicles scarcely 
projecting, very often only appearing as pores or entirely absent. Wings 

with a simple or once-branched cubitus. 5 

Cauda wart-like, occasionally not so, or scarcely separated, but then the number 

of rudimentary gonapophyses is always distinctly two. 3 

Cauda sickle-shaped or knobbed, not wart-like, only very seldom absent. Rudi¬ 
mentary gonapophyses always three.Slphonophorlna 

Cornicles very long, almost cylindrical. Rudimentary gonapophyses three. 

Drepanosiphlna 

Cornicles very short, somewhat clubbed. Rudimentary gonapophyses two or 

four . 4 

Number of rudimentary gonapophyses four. Body never with long clubbed 

hairs .Ohaitophorina 

Number of rudimentary gonapophyses two. Body often with knobbed hairs. 

Tarsi always with two pulvillae fHaftlappchen].Oallipterlna 

Cauda wart-like . 6 

Cauda not wart-like, usually absent. 7 

Anal plate bilobed. Sensoria of alato females linear.Hormaphldina 

Anal plate simple. Sensoria of alate females circular.Vaennina p.p. 

Cauda distinctly sickle-shaped.Mlndarlna 

Cauda only scarcely or not at all separated. 8 

Antennae five-jointed. Cornicles very short, only slightly projecting. Body 

without distinct wax gland groups.Vacunlna p.p. 

Antennae six-jointed, those of the apterous forms often only four- or five- 
jointed. Cornicles often only pores or entirely lacking. Body often with 

wax gland . 9 

Body with long, mostly fine hairs; without distinctly facetted wax gland 

plates. Primary sensoria almost always without hairy edges..10 

Body naked; very often with distinctly facetted wax-gland plates, "primary 

sensoria often with hairy edges.11 

Rudimentary gonapophyses three. Wings mostly with twice-branched cubitus. 

Cornicles always prominent.-.Lachnina 

Rudimentary gonapophyses none. Wings with simple or once-branched cubitus. 
Cornicles often absent...AnoecUna 
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11. Budimentary gonapophyses three. Facets of wax-gland plates almost equal- 
sized. Wings with simple cubitus, Sensoria of alate forms long oval, not 

linear ... Pemp^glna 

— Budimentary gonapophyses none. Wax gland plates always with at least 
one large central facet. Sensoria of alate forms linear. Wings with simple 
or once-branched cubitus... Schisoneurlna 


Subfamily CHEEMISINAE 


1. Budimentary gonapophyses appearing as three short cones. Wax glands 

almost always present. Chermlsina 

— Budimentary gonapophyses seemingly lacking. Wax glands mostly absent. 

Phylloxerina 


Group SiPHONOPHORINA 


1. Apterous forms with a few sensoria on the third antennal segment. Antennal 

tubercles usually well formed. Body almost never with lateral tubercles, 
in any case these are never formed on the seventh abdominal segment.... 2 

— Apterous forms without sensoria on the third antennal segment. Antennal 

tubercles often small or absent. Body with lateral tubercles. 4 

2. Cornicles almost cylindrical, or rarely somewhat swollen on the side, but then 

the body is covered with capitate hairs. 3 

— Cornicles distinctly elavate. Body almost bare, never with capitate hairs. 

Bhopalosiphum Koch 

Type Amphorophora ampullata Buekton. 

3. Body of apterous forms with long capitate hairs. First antennal joint 

drawn out, somewhat tooth-shaped on the inner side.Myzus Passerini 

Type Aphis rihis Linn. 

— Body of apterous forms bare or w'ithout capitate hairs. First antennal joint 

never drawn out, tooth-like.Macrosiphum Passerini 

Type Aphis rmllifolii Fabr. 

4. Body of apterous forms with capitate hairs. First antennal joint more or 

less toothed on inner side.Capltophorus n.gn. 

Type Phorodon carduinum Walker. 

— Body of apterous forms without capitate hairs. First antennal joint not 

toothed . 5 

5. Body with many long delicate hairs. Cornicles short, somewhat swollen. 

Oladobius (Koch.) Pass. 

Type Aphis populea Kalt. 

— Body bare or almost so.-. 6 

6. Cornicles almost as long or longer than cauda.. 7 

— Cornicles much shorter than cauda.IH 

7. Cornicles always distinctly elavate.Siphocoryne Pass. 

Type Aphis avniae Fabr. 

— Cornicles cylindrical or conical. 8 

8. Antennal tubercles well formed, very distinctly toothed on the inner side. 

Tubercles on the side of the body always absent. 9 

— Antennal tubercles mostly small or lacking, never distinctly toothed. Body 

often with lateral tubercles.10 

9. Antennal tubercles very strongly toothed, the first joint being distinctly 

toothed on the inner side.Phorodon Pass. 

Type Aphis humuli Schr. 

— Antennal tubercles only slightly toothed, first antennal joint being rounded 

or fiat on the inner side, never toothed.Ovatus n.gn. 

Type Ovaius mespili v. d. G. 
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10. Antennal tuberclea well formed, strongly rounded on the inner aide. 

Type Aphis eerasi Fabr. My«old*8 ii.gii. 

— Antennal tubercles small or lacking, never drawn out distinctly on inner 

side ...11 

11. Body with small tubercles on the middle of the seventh and eighth abdominal 

segments, and often also on the head and prothorax.Dentatus n.gn. 

Type Aphis sorbi Kalt. 

— Body without tubercles on the middle of the seventh and eighth abdominal 

segments .12 

12. Cubitus of fore wing only once-branched..Toxoptera Koch 

Type Toxoptera graminum (Rond.). 

— Cubitus of fore wing always twice-branched. Body often with lateral tuber¬ 

cles .-.....13 

13. Cornicles short, always distinctly conical. Cauda very short, broaa with 

rounded tip, usually approximately the length of the cornicles, or entirely 
lacking. Lateral tubercles lacking or only indistinctly formed on the an¬ 
terior abdominal segments. 15 

— Cornicles long, almost cylindrical. Cauda sickle- or club-shaped, usually dis¬ 

tinctly shorter than cornicles.14 

14. Body long without lateral tubercles. Front often with a very distinct tubercle 

in the middle.liCysaphls n.gn. 

Type Aphis rosarum Walker. 

— Body more rounded, with lateral tubercles. Front usually flat, never with a 

distinct tubercle.Aphis Linn. 

Type Aphis rumicis Linn. 

15. Cauda distinctly separated, almost as long as broad.Brachycaudus n.gn. 

Type Aphis myosotidis Koch. 

(Aphis cardui Linn, belong^ in this genus.) 

— Cauda lacking or scarcely separated, much shorter than broad ....Acaudus n.gn. 

Type Aphis lyohnidis Linn. 

16. Cornicles distinctly longer than broad. Cauda usually not conical.17 

— Cornicles extremely short, scarcely projecting, cylindrical, usually nearly as 

long as broad. Cauda always conical with broad base... 19 

17. Cornicles only a little longer than broad, distinctly conical. Cauda sickle- or 

club-shaped .Longicaudis n.gn. 

Type Hyalopterus trirhodus (Walker). 

— Cornicles cylindrical, at least twice as long as broad.18 

18. Body with lateral tubercles on first and seventh abdominal segments. Cauda 

small, club-shaped ...Hyalopterus Koch 

Typo Aphis pruni Fabr. 

— Body without lateral tubercles on first and seventh abdominal segments. Cauda 

conical .Somiaphls n.gn. 

Type Aphis carotae Koch. 

19. Body long, without lateral tubercles. Antennae short, at the most about half 

the length of the body..-.Hrachycolus Buckton 

Type Brachycolus stellariae (Hardy). 

— Body ovgl with lateral tubercles on prothorax, first and seventh Jbdominal 

segmauta Antennae at least about three-fourths as long as the body. 

Type ApMs thalietri Koch. BMohyUphuni n.gn. 

Group Bbxpanobiphika 

Genus Drepaibosiphum Koch. Type Drepanosipimn platanoides Schrank. 
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Group Calliptekina 

1. Antennae six-jointed. Cornicles merely pores. Body always with wax 
glands . PhyUaphls Koch 


Type ^hyllaphis fagi (Linn.). 

— Antennae seven-jointed, the terminal process at least one-half as long as the 

preceding joint. Cornicles always distinctly projecting. Body almost 
always without wax glands, these always of similar shape. 2 

2. Seventh antennal joint distinctly longer than sixth. 3 

— Seventh antennal joint only as long as, or shorter than sixth. 6 

3. Cornicles but slightly projecting. Antennae curved as in beetles. 

Bradyaphia Mord. 

Type Bradyaphia antcnriata (Kalt.). 

— Cornicles distinctly prominent. Antennae straight. 4 


4. Anal plate only slightly emarginate, never bilobed. Body with tolerably stiff 

hairs, these are never capitate. Apterous forms always with sensoria on 

third antennal joint.Calllpterlnella n.gn. 

Type Callipterua betulariua Kalt. 

— Anal plate distinctly bilobed. Body bare or with capitate hairs. 5 

5. Apterous forms without sensoria on third antennal joint. The body always 

with capitate hairs.Oalllpterus Koch 

Type Callipterua corifU (Goetze). 

— Apterous forms with a few sensoria on third antennal joint. Body with dis¬ 

tinct tubercles.Tuberculatus Mord. 

Type Tuberculatua hetulicolua (Kalt.). 


6. Anal plate distinctly bilobed. S 

— Anal plate always simple. 7 


7, Cauda wart-like, distinctly separated from base. Apterous forms without 

sensoria on third antennal joint.OaUipteroldes Mord. 

Type Callipterua hctulae Koch. 

— Cauda scarcely visible. Sensoria present on third antennal joint of apterous 

forms .Bymydobius Mord. 

Type Symydohiua oblongua (Heyden). 

8. Seventh antennal joint nearly as long as the sixth. Wings with only very 

small black spots at the tip of the veins.Subcallipterus Mord. 

Type Callipterua alni (Fabr.). 

— Seventh antennal joint nearly half as long as sixth. Wings black spotted. 

PterocalUs Pass. 

Type Ptcrocallia tiliae (Linn.). 

Group Chaitopiiorina 

1. Body with long delicate hairs. Antennae seven-jointed. Cornicles well de¬ 

veloped . 2 

— Body with short thorn-like hairs. Antennae six-jointed, the terminal process 

always distinctly longer than the preceding joint. Cornicles only slightly 

projecting .Sipha Passerini 

Type Sipha glyceriae (Kalt.). 

2. Tarsi with two <'Haftlappchen'' [i.e., the empodial hair is spatula-like]. 

OhaltophorineUa n.gn. 

Type Chaitophorua testudinaius (Thornton). 

— Tarsi without ^^Haftlappchen'' [i.e. the empodial hair is bristle-like]. 

OhaitophoruB Koch 


Type Chaitophorua leucomelaa Koch. 
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Gioup Lachkina 

1. Wings usually with twice-branehed cubitus^ the radius always straight. Cauda 

not at all or only slightly separated.Jiiohnus lU. 

Type Ladhnus juniperi De Geer. 

— Wings with onee- or twice-branchel cubitus and with a curved radius; the mem¬ 

brane usually with dusky markings. Cauda usually slightly separated — 2 

2. Beak distinctly longer than the body, strongly retractile. Cubitus but once- 

branched, the wings only slightly darkened...Stomaphis Buckton 

Type Stomaphis quercus (Linn.). 

— Beak clearly shorter than body and only slightly retractile. Wings beautifully 

spotted with dark brown..... 3 

3. Cubitus twice-branched.Dryoblus Koch 

Type Dryobius croaiicus Koch. 

— Cubitus once-branched.Schlsodryobius n.gn. 

Type Lachnus exsiccator Hart. 


Tribe ANOECIINA 

1. Hind tarsi elongate. Trama Heyden 

Type Trama radicis Koch. 

— Hind tarsi not elongate. 2 

2. Cubitus once-branched. Cornicles present, quite prominent. Margin of body 

with peculiar non-facetod '^wax-gland'^ (!) plates....:. Anoecla Koch 

Type Anoecia comi (Fabr.). 


— Cubitus not branched. Cornicles absent. Wax gland plates not present. 

TuUgrenia v. d. G. 

Type TuUgrenia phaseoli (Pass,). 

Tribe HORMAPHIDINA 

1. Antennae always five-segmented. The fronds almost without exception with 


two little horns. Cubitus once branched. Oerataphis Licht. 

Type C. lataniae Boisd. 

— Antennae of the apterae often only three-segmented. Fronds without protuber¬ 
ances. Cubitus simple. Hamamelistes Schim. 

Type JET. hetulae Mordw. 
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APPENDIX 2 

Host Plant List of Caufornia APHIDIDAE®® 

Abies (fir) 

45. Lachnus fernsi Bwain 
47. Lachnus occidentalis Dvdn. 

176. Mindai'us abu’hnm Koch 
Ahutilon (Indiau mallow) 

146. Aphis senecio Swain 

104. Rhopalosiphum pcrsicac (Sulz.) 

Acer (maple, box elder) 

5. 1) repan aphis acmfolii (Thomas) 

4. Drepanosiphum platanoides (Schrank) 

33. Thomasia tugundima (Thomas) 

Achillea (yarrow) 

70. Macrosiphnm solantfoln (Ashmead) 

A egopodium (^^outweed ) 

108. Siphocorgnc capreae (Pabr.) 

Aesculus (California buckeye) 

88. Myzus aicumficxus (Buckton) 

171. Prociphilus venafuscus Patch 
Alder, see Alnus 
Alfalfa, see Mcdicago 
Alfilerilla, see Erodium 
Ahsma (water plantain) 

156. fiiphocorifnt nymphaeae (Linn.) 

Almond, see Prunus 
Alnus (Alder) 

9. Evcalliptcrus flava (Davidson) 

8. Euccraphis gilUitei Davidson 
11. Myzocalhs alnifoliae (Fitch) 

Alopecurus (foxtail) 

68. Macrosiphum granarium (Kirby) 

88. Myzus circumfiexus (Buckton) 

Althaea (hollyhock) 

121. Aphis euanomi Fabr. 

Alum root, see Heuchera 

80 In the following list only the generic and common names of the plants are 
employed, the various species of plants being omitted. Although in certain cases 
aphids are restricted to certain species, as Enosoma langumosa Hartig on Pyrus 
communis but not on Pyrus malus^ these are in the minority. The botanical 
names are taken from the following works, with preference as in the order listed: 

Bailey, L. H., Standard cyclopedia of horticulture, vols. 1-6, New York, Mac¬ 
millan, 1914-1917. 

Bobinson, B. L., and Fernald, M. L., Gray^s New manual of botany, ed. 7, 
Cambridge, Harvard University, 1908. 

Jepson, W. L., A flora of western middle California, ed. 2, San Francisco, Cun¬ 
ningham, 1911. 

Abrams, LeRoy, Flora of Los Angeles and vicinity, Palo Alto, Stanford Uni¬ 
versity Press, 1904. 
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Amaranthm (pijfweed) 

123. Aphis gossypii Glover 
132. Aphis middletonii Thomas 
104. Mhopalosiphum persicas (Suls) 

163. Trifidaphis radidoola (Essig) 

Ambrosia (ragweed) 

146. Aphis seneoio Swain 
77. Macrosiphum rudheohiae (Fitch) 

Ampelodesma 

68. Macrosiphum granarivm (Kirby) 

AmsincJcia (amsinckia) 

146. Aphis aenecio Swain 

104. Bhopalosiphum persicae (Sulz.) 

Angelica (angelica) 

109. Aphis angclicae Koch 

115. Aphis cari Essig 

108. Siphocoryne capreae (Fabr.) 

Anise, Wild, see Cartm 
Anthemis (chamomile) 

121. Aphis euonomi Fabr. 

146. Aphis senecio Swain 

123. Aphis gossypii Glover * 

Apple, see Tyrus 
Apricot, see Prunus 
Aquilegia (columbine) 

85. Myzus aquilegiae Essig 
Arbor vitae, see Thuja sp. 

Arbutus (madrone, strawberry tree) 

103. Bhopalosiphum nervaium Gillette 
Arctostaphylos (manzanita) 

1. Phyllaphis coweni (Cockerell) 

103. Bhopalosiphum nervaium Gillette 
Artemisia (sagebrush, oldman, California mugwort, etc.) 

122. Aphis frigidae Oestlund 
131. Aphis medicaginis Koch 
137, Aphis oregonensis Wilson 
146. Aphis aenecio Swain 

61. Macrosiphum artemisiae (Fonsc.) 

62. Macrosiphum artemisioola (Williams) 

72. Macrosiphum ludovidaniae (Oestlund) 

Artichoke, see Cynara 
Arundinaria (bamboo) 

12. Myzocallia arundicolens (Clarke) 

13. Myzocallis arundinariae Essig 
Arundo (giant reed) 

12. Myzocallis arundicolens (Clarke) 

13. Myzocallis arundinariae Essig 
Asclepias (milkweed) 

123. Aphis gos8]fpii Glover 
135. Aphis nerii Fonsc. 

102. Bhopalosiphum laotuoae (Kalt.) 
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Ash, see Fraxi/ntis 

Arparagus (asparagus, smilax, asparagus fern) 

123. Aphis gassypii Glover 
88. My BUS cvrcumflexus (Buckton) 

Aster (aster) 

132. Aphis middletonii Thomas 

146. Aphis senccio Swain 
Astragalus (loco weed) 

131. Aphis medieaginis Koch 
A triplex (orache) 

147. Aphis tetrapteralis Cockerell 

79. Macrosiphum soUinifolii (Ashmead) 

Avocado, see Persea 
A vena (oats) 

111. Aphis avenae Fabr. 

68. Macrosiphum granarium (Kirby) 

105. Shopalosiphum rhois Monell 
Baccharis (groundsel ) 

146. Aphis scnccio Swain 
63. Macrosiphum haccharadis (Clarke) 

77. Macrosiphum rudbecliae (Fitch) 

104. Bhopalosiphum persicae (Sulz.) 

Bamboo, see Arundinaria, BamhusOf and Phyllostachys 
Bambusa (bamboo) 

12. Mysocallis arundicolens (Clarke) 

Banana, see Musa 
Barberry, see Berberis 
Barley, see Eordeum 
Basswood, see Tilia 
Bean, see PJmseolus 
Bean, Blackeye, see Vigna 
Bean, Broad, see Vida 
Beech, see Fagus 
Beet, see Beta 
Begonia (begonia) 

123. Aphis gassy pii Glover 
Bell, fairy, see Dipsorum 
Berberis (barberry) 

154. Liosomaphis berberidis (Kalt.) 

Beta (beet, sugar beet) 

124. Aphis gossypii Glover 
164. Pemphigus betae Doane 

Betula (birch) 

6. Calaphis betulaeoolens (Fitch) 

27. Callipterinella annulata (Koch) 

7. Euceraphis betulae (Koch) 

Birch, see Betula 

Blackberry, see Bubus 
Bougainvillea (bougainvillea) 

104. Bhopalosiphum persicae (Sulz.) 

Boxelder, see Acer 
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Brasaioa (cabbage, mustard, turnip, etc.) 

112. Aphis hrassicae Linn. 

144. Aphis pseudohrassicae Davis 

166. Pemphigus populi-iransversus Biley (f) 

102. Blwpalosiphum lactucae (Kalt.) 

104. Khopalosiphum persicae (Sulz.) 

Broom, see CyUsus 
Buckeye, California, see Aesculus 
Bucktoii, see Khamnus 
Bur clover, see Medicago 
Buttercup, see Ranunculus 
Cabbage, see Brasstca 
Calendula (marigold) 

113. Aphis calenduhcola Monell 
121. Aphis euonomi Fabr. 

146. Aphis senecio Swain 

California buckeye, see Aesculus 
California holly, see Heieromelea 
California mugwort, sec Ariemesia 
California poppy, see EsohschoUzta 
California sagebrush, see Artemisia 
California tule, see Typha 
Calla, see Zanicdesohia 
Camellia (camellia) 

152. Toxoptrra aurantii (Fonsc.) 

Canary grass, see Phalarts 
Cantaloupe, see Cucumis 
Capsella (shepard^s purse) 

112. Aphis hrassicae Linn. 

123. Aphis gossypii Glover 

141. Aphis pseudohrassicae Davis 

104. Rhopalosiphum persicae (Sulz.) 

Capsicum (pepi)er pimento) 

104. Rhopalosiphum persicae (Sulz.) 

Caragana (pea tree) 

131. Aphis medicaginis Koch. 

Carum (wild anise) 

115. Aphis carl Essig 

155. Siphocoryne capreae (Fabr.) 

Castanea (chestnut) 

15. Myzocallis castanioola Baker {davidsoni Swain) 
Catalpa (catalpa) 

123. Aphis gossypii Glover 

139, Aphis pomi de Geer 

104. Rhopalosiphum persicae (Sulz.) 

Cauliflower, see Brassica 
Ceanothus (mountain lilac) 

116. Aphis ceanothi Clarke 
Centaurca (tacalote) 

ISO. Aphis marutae Oestlund 
f entranthus (red valerian) 

76. Macrosiphum rosae (Linn.) 

104. Rhopalosiphum persioae (Sulz.) 
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Chaerophyllum 

155. Siphocorync capreae (Fabr.) 
Chamomile, see Anthemis 
Chaparral broom, see Baccharis 
Charlock, see Brassioa 
Cheeseweed, see Malva 
Cheiranihus (wallflower) 

88. Myzua drcumflexus (Buckton) 
Chenopodiurfi (Iambus-quarters, pigweed) 

110. Aphis atriplicis Linn. 

123. Aphis gassypii Glover 

124. Aphis hedcrae Kalt. (?) 

164. Pemphigus hetae Doane (?) 

104. Khopalosiphum persicae (Ruiz.) 

Cherry, see Prunus 
Cherry, wild, see Prunus 
Chestnut, see Castanea 
Chestnut, Horse, see Aesculus 
Chicory, see Chicorium 
Christmas berry, see Bcteromeles 
Chrysanthemum ( chrysanthemum ) 

56. Amphorophora latysiphon Davidson 
123. Aphis gossypii Glover 
146. Aphis seneoio Swain 
160. Colaradoa rufomaculata Wilson 

77. Macrosiphum rudhecl^iae (Fitch) 

78. Macrosiphum sanhorni Gillette 
Cichorium (chicory) 

71. Macrosiphum lactucae (Kalt.) 

Cicuta (water hemlock) 

155. Siphoeoryne capreae (Fabr.) 

Cirsium (thistle) 

144. Aphis cardui Linn. 

Citrullus (watermelon) 

123. Aphis gossifpii Glover 
Citrus (citrus, orange, lemon, etc.) 

118. Aphis cooH Essig 
123. Aphis gossypii Glover 
131. Aphis medicaginis Koch 

79. Macrosiphum solanifolii (Ashmead) 
104. Phopalosiphum persicae (Sulz.) 

152. Toxoptera aurantii (Fonsc.) 

Clarkia (clarkia) 

104. Bhopalosiphum persicae (Sulz.) 
Clematis (clematis) 

94. Myeus various Davidson 
Clover, see TrifolUim 
Clover, Sweet, see Melilotus 
Coffeeberry, see Bhamnus 
Columbine, see Aquilegia 
Compositae (various species) 

131. Aphis medicaginis Koch 
65. Macrosiphum chrysanthemi (Oestlund) 
77. Macrosiphum rudbechiae (Fitch) 
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Conhm (poison hemlock) 

159, Siphoooryne pastmaoae (Linn.) 
Convolvulw (mornings glory) 

56. Amphorophora laiysiphon Davidson 
123. Aph%s gossypU Glover 
72. Macrosiphum ludovioianae (Oestlund) 
Corn, see Zea 
Comm (dogwood) 

119. Aphis oomifoliae Fitch 
123. Aphis gossypU Glover 

Corylus (hazelnut) 

16. Myzocallis coryli (Goetze) 

100. Bhopalosiphum corylinum Davidson 
Coionectster (cotoneaster) 

139. Aphis pomi de Geer 
Cotton, see Gossypi/um 
Cottonwood, see Populus 
Cow parsnip, see Heraclenm 
Cowpea, see Vigna 
Cowslip, see Prirmla 
Crab apple, see Pyrus 
Cranesbill, see Geranium 
Crataegus (hawthorn) 

120. Aphis crataegifoliae Fitch 
139. Aphis pomi de Geer 

Cruciferae (various spp.) 

112. Aphis hrassicae Linn. 

141. Aphis pseudohrassicae Davis 
Cucumber, see Cucumis 

Cucumis (cucumber, muskmelon, cantaloupe, etc.) 

123. Aphis gossypU Glover 
Cucurhita (squash, gourd, pumpkin, etc.) 

123. Aphis gossypU Glover 
66. Macrosiphum cucurhitae (Thomas) 
Cupressus (cypress) 

161. Cerosipha cupressi Swain 

96. Macrosiphum morrisoni Swain 
Currant, see Pibes 
Cydonia (quince) 

139. Aphis pomi De Geer 
Cynara (artichoke) 

86. Myeus braggU Gillette 
Cynoglosstm (houndstongue) 

104. Bhopalosiphum persicae (Sulz.) 
Cypress, see Cupressus 
Cyrtomium (holly fern) 

162. Ceraiaphis laianiae (Boisd.) 

58. Idiopterus nephrelepidis Davis 
88. Myeus circumflexus (Buckton) 

Cytisus (broom) 

146. Aphis senecio Swain 

104. Ehopalosiphwn persicae (Sulz.) 
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Dandelion, see Taraxacum 
Datura (jimson weed) 

123. Aphis gosaypii Glover 
Deinandra 

79. Macrosiphum solanifolii (Ashmead) 
Digitalis (foxglove) 

88. Myzus circumfiexus (Buckton) 
D\psac%i4i (fuller’fl teasel) 

76. Macrosiphum rosae (Linn.) 

77. Macrosiphum rudheckiae (Fitch) 
104. Mhopalosiphum persicae (Sulz.) 

Disporum (fairy bell) 

79. Macrosiphum solanifolii (Ashmead) 
Dock, see Bumcx 
Dogwood, see Census 
Douglas fir, see Pseudotsuga 
Dracaena (dragon tree) 

111. Aphis avejiae Fabr. 

Dragon tree, see Dracaena 
Elderberry, see Samhucus 
Elm, see Ulmus 
Elymus (wild rye) 

68. Macrosiphum granarium (Kirby) 
English ivy, see Hedera 
Epilohium (fireweed) 

136. Aphis oenotherae Oestlund 
Eriohotrya (loqiiat) 

139. Aphis pomi de Geer 
Erodium (alfilerilla) 

79. Macrosiphum solanifolii (Ashmead) 
104. Bhopalosiphum persicae (Sulz.) 
Erysimum (western wallflower) 

155. Siphoooryne capreae (Fabr.) 
Escallonta ( escallonia) 

104. Bhopalosiphum persicae (Sulz.) 
Eschscholtsia (California poppy) 

123. Aphis gossypii Glover 
Everlasting, see Gnaphalium 
Fagus (beech) 

2. Phyllaphis fagi (Ldnn.) 

Fairy bell, see Dipsorum 

Fennel, see Foeniculum 

Fenugreek, see Trigonella 

Fern, asparagus, see Asparagus 

Fern, Boston, see Nephrolepis 

Fern, holly, see Cyrtomvum 

Fig marigold, see Mesembryanthemum 

Figwort, see Scrophularia 

Fir, see Abies 

Fir, Douglas, see Fseudotsuga 
Fireweed, see Epilobium 
Foeniculum (fennel) 

155, Siphoooryne capreae (Fabr.) 
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Foxglove, see DigitaUg 
Foxtail, see Alopecurus 
Frag aria (strawberry) 

90. Myz%is fragaefolU Cockerell 
Fraxinus (aah) 

171. Prodphilus venafuacua Patch 
167. Thecahius califomious (Davidson) 
Fuller’s teasel, see Bipaacua 
Fuclma (fuchsia) 

79. Macroaiphum aolanifolii (Ashmead) 
88. Myzua dretmflexua (Buckton) 
Gambleweod, see Sanicula 
Geranium, see Pelargonium 
Geranium (cranesbill) 

104. Ehopalosiphum peraicae (8ulz.) 
German ivy, see Senecio 

Gladiolua (gladiolus) 

88. Myzua circumflexua (Buckton) 
Glycyrrhiza (liquorice) 

131. Aphia medicaginia Koch 
Gnaplialium (everlasting) 

146. Aphia aenecio Swain 
60. Macroaiphum amhroaiae (Thomas) 
Gooseberry, see Eibca 
Goosefoot, see Chenopodium 
Goaaypium (cotton) 

123. Aphis goaaypii Glover 
Gourd, see Cucurbita 
Goutweed, see Aegopodium 
Graminaceae (various species) 

111. Aphis avenae Fabr. 

67. Macroaiphum dirhodum (Walker) 

68. Macroaiphum granarium (Kirby) 

105. Ehopalosiphum rhois Monell 
Grape, see Vitia 

Grindelia (marsh grindelia) 

146. Aphis aenecio Swain 
Hawthorn, see Crataegus 
Hazelnut, see Corylua 
Hedera (English ivy) 

109. Aphis angelioae Koch 

124. Aphia hederae Kalt 

104. Ehopalosiphum peraicae (Bulz.) 
Hedge mustard, see Sia^fmhrium 
Hedge nettle, see Stachya 
Mdianthua (sunflower) 

123. Aphia goaaypii Glover 

132. Aphia middletonii Thomas 
146. Aphia aenecio Swain 

60. Macroaiphum amhroaiae (Thomas) 
77. Macroaiphum rudhecleiae (Fitch) 
104. Ehopaloaiphum peraicae (Bulz.) 
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Hemlock, Poison, see Conium 
Hemlock, Water, see Cicuta 
Heracletm (cow parsnip) 

123. Aphis gossypii Glover 
125. Aphis heraclei Cowen 
Heteromeles (California holly, Christmas berry) 
170. Frooiphilus alnifoliae (Williams) 

103. Fhopalosiphum nervatum Gillette 
Heuch^ra (alum root) 

69. Macrosiphum hcttcherae (Thomas) 
Hibiscus (rose mallow) 

121. Aphis euonomi Fabr. 

Holly fern, see Cyrtonium 
Hollyhock, see Althaea 
Holly, mountain, see Heteromeles 
Honey flower, see Melianthus 
Honeysuckle, see Lonicera 
Hop, see Humulus 
Hordeum (barley) 

111. Aphis avenae Fabr. 

68. Macrosiphum granarium (Kirby) 
Houndstonguc, see Cynoglossum 
Humulus (hop) 

123. Aphis gossypii Glover 

98. Phorodon humuli (Schrank) 
Hydrangea (hydrangea) 

123. Aphis gossypii Glover 
Indian mallow, see Abuttlon 
Ironweed. see Veroinna 
Ivy, Engislh, see Hedera 
Ivy, German, see Senecio 
Jasminum (jessamine) 

70. Macrosiphum jasmini (Clarke) 
Jessamine, see Jasminum 

Jimpson weed, see Datura 
Juglans (walnut) 

24. Calliptcrus californicus (Essig) 

25. Calliptcrus caryae Monell 

23. Chromnphis juglandicola (Kalt.'^ 

26. Monellia caryella (Fitch) 

Knotweed, see Polygonum 
Lactuca (lettuce) 

79. Macrosiphum solanifolii (Ashmead) 
Lamb's-quarters, see Chenopodium 
Lathyrus (sweet pea) 

74. Macrosiphum pisi (Kalt.) 

Laurel, see Lauras 
Laurel, California, see TJmbellularia 
Laurestinus, see Viburnum 
Lauras (laurel) 

150. Aphis vibumicolens ii.Bp. 
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Lavatera (tree mallow) 

104. Bhopalosiphum persioae (Sulz.) 

Leather root, see Paorales 
Lemon, see Citrus 
Lepldium (peppergrass) 

123. Aphis gossypii Glover 
Lettuce, see Laciuoa 
Ligusticum (lovage) 

155. Siphocoryne capreae (Fabr.) 

Lilac, see Syringa 

Lilac, Mountain, see Ceanothus 

Lilvum (lily) 

123. Aphis gossypii Glover 
88, My BUS circumflexus (Buckton) 

Lily, see Lilium 
Lily, Water, see Nymphaea 
Linden, see Tilia 
Liquorice, see Glycyrrhiza 
Liriodendron (tulip tree) 

104. Bhopalosiphum persicae (Sulz.) 

Lithospermum 

127. Aphis lithospermi Wilson 
Loco weed, see Astragalus 
Locust, see Bohmia 
Loganberry, see Buhus 
Lonicera (honeysuckle) 

157. Siphocoryne pcurtinacae (Linn.) 

Loquat, see Eriobotrya 
Lovage, see Ligusticum 
Lupinus (lupine) 

59. Macrosiphum alhifrons Essig 
Lycopersicum (tomato) 

91. Mysus lycopersicae (Clarke) 

104. Bhopalosiphum persicae (Sulz.) 

Madia (tarweed) 

77a. Macrosiphum rudbeckiae (Fitch) var. madia n.var. 
Madron, see Arbutus 
Mallow, Indian, see Abutilon 
Mallow, Bose, see Hibiscus 
Mallow tree, see Lavatera 
Malva (cheeseweed) 

121. Aphis euonomi Fabr. 

123. Aphis gossypU Glover 

104. Bhopalosiphum persicae (Sulz.) 

Manzanita, see Arctostaphylos 
Maple, see Acer 
Marigold, see Calendula 
Marigold, fig, see Mescmbryanthemum 
Matthiola (ten^weeks’ stock) 

141. Aphis pseudohrassioae Davis 
Mayten, see Maytenus 
Maytenus (mayten) 

121. Aphis euonomi Fabr. 
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Medicago (alfalfa, bur clover, etc.) 

131. Aphis medicaginis Koch 
74. Macrosiphum pisi (Kalt.) 
Melianthtis (honey flower) 

104. Bhopalosiphum peraicae (Sulz.) 
Melilotus (sweet clover) 

131. Aphis medicaginis Koch 
Mesemhryanthemum (fig marigold) 

121. Aphis euonomi Fabr. 

Milk thistle, see Silyhum 
Milkweed, see Asclepias 
Morning glory, see Convolvulus 
Mor'us (mulberry) 

133. Aphis mori Clarke 
Mountain holly, see Heteromelcs 
Mountain lilac, see Ceanothus 
Mugwort, California, see Artemisia 
Mulberry, see Morus 
Musa (banana) 

111. Aphis avenae Fabr. 

Muskmelon, see Cucumis 
Mustard, see Jirassica 
Mustard, Hedge, see Sisymbrium 
Mustard, Teasel, se(* ’Erysimum 
Nasturtium, see TropaeoJum 
Nectarine, see Pnmus 
Nephrolcpis (Boston fern) 

58, Tdiopterus veplirclepidis Davis 
Nerxum (oleander) 

135. Aphis verii Fonsc. 

Nettle, Hedge, see Siachys 
Nettle, Rtiiiging, see Vn'tica 
Nightshade, see Solatium 
Ninebark, see Physocarpus 
Nymphaea (water lily) 

123. Aphis gossypii Glover 
156. Siphocoryne nymphaeae (Linn.) 
Oak, see Quercus 
Oak, Poison, sCe Ehus 
Oak, Tanbark, see Pasania 
Oats, sec Avena 
Oenothera (evening primrose) 

136. Aphis ocnotherae Oestlund 
Oldman, see Artemisia 

Oleander, see Nerium 
Orange, see Citrus 
Orache, see A triplex 
Orchidaceae (orchids) 

162. Ceratnphis lataniae (Boisd.) 
Orthocarpus (owl clover) 

73. Macrosiphum orthocarpi Davidson 
Owl clover, see Orthocarpus 
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Omalis (oxalis) 

97. Macromphum solanifoln (Ashmead) 

104. Bhopalosiphum persicae (Sulz.) 

152. Toxopiera aurarUU (Fonec.) 

Pansy, see Viola 

Papaver (poppy) 

121. Aphis euonomi Fabr. (papaveris Fabr.?) 
Parsley, see Petrosclinum 
Parsnip, see Pastinaea 
Parsnip, Cow, see Heraeleum 
Pasania (taubark oak) 

20. Myzocallis pasaniae Davidson 
Pastinaea (parsnip) 

156. Siphocoryne pastinacae (Linn.) 

Pea, see Ptsum 
Pea, Covr, see Vtgna 
Pea, Sweet, see Lathyrus 
Pea tree, see Caragona 
Peach, see Pmnua 
J’ear, see Pyrus 
Pelargonium (geranium) 

97. Pentalonia nigronervosa Coquellet 
104. Rhopalosiphum persicae (Sulz.) 
Pentstemon (pentstemon) 

88. Myzus nrcumflexus (Buckton) 

104. Mhopalosiphum persicae (Sulz.) 

Pepper, see Capsicum 
PeppergrasB, see Lepidium 
Periwinkle, see Vinca 
Per sea (avacado) 

123. Aphis gossyyii Glover 
Petrosehnum (parsley) 

155. Siphocoryne capreae (Fabr.) 

Phalaris (canary grass) 

111. Aphis avenae Fabr. 

153. Eyaloptcrus arundinis (Fabr.) 

Phaseolus (bean) 

121. Aphis euonomi Fabr. (rumicis Linn.I) 
131. Aphis medicaginis Ko(*h 
74. Macrosiphum pisi (Kalt.) 

Phragmites (reed grass) 

153. Eyaloptcrus arundinis (Fabr.) 
Phyllostachys (bamboo) 

12. Myzocallis arundioolens (Clarke) 
Physocarpus (ninebark) 

100. Mhopalosiphum corylinum Davidson 
Picea (spruce) 

46. Lachnus glehnus Bssig 
55. Lachnus vanduzei n.sp. 

158. Mysaphis ahietina (Walker) 

Pigweed, see Amaranthus, and Chenopodium 
Pimento, see Capsicum 
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Pimpinella 

155. Siphocoryne capreae (Fabr.) 

Pine, see Pinus 
Pinus (pine) 

178. Chcrmcs cooleyi Gillette 

179. Chermes pinicorticis Fitch 
43. PssigeUa califomioa (Essig) 

45. Lachnus ferrisi Swain 

48. Lachnus orcgonensis Wilson 

49. Lachnus pini-radiatae Davidson 

50. Lachnus ponderosa Williams 
52. Lachnus sahinianus n.sp. 

53a. Lachnus torntniosa (Do Goer) (Addenda) 
170. Mxndarua ahictmus Koch 
Pisum (poa) 

74. Macrosiphum pisi (Kalt.) 

Piftosporum (pittosporum) 

139. Aphis pomi De Geer 
79. Macrosiphum solantfolU (Ashmead) 

104. Phopalosiphum persicae (Bulz.) 

Planiago (plantain) 

123. Aphis gossypii Glover 
129. Aphis mahfoltac Fitch (?) 

88. Myzns circvmflcxus (Biickton) 

Plantain see Plan to go 
Plantain, Water, see Ahsnia 
Plaianus (western sycamore) 

4. Drcpanosiphum plafanoidcs (Schrank) 
Plum, see P tun us 
Polygonum (knotweed) 

100. Phopalosiphum hippoplaus (Koch). 

150. Siphocoryne nymphacac (Linn.) 
Pomegranate, see Punica 
Poiulweeci, sec Potamogeion 
Poplar, see Pop ulus 
Poppy, see Pai aver 
Poppy, California, sec Eschscholtsia 
Populus (poplar, cottonwood) 

28. Arctaphis popuhfohi (Essig) 

104. Pemphigus hetae Doanc 
165. P( mphigus popuJi-cauHs Fitch 

106. Pemphigus popnhdransvcrsus Riley 
181. Phylloxerwa populana (Pergande) 

40. Picrocomma popuUfoliac (Pitch) 

107. Thccahivs calif amicus (Davidson) 

168. Thccahius populiconduplifolius (Cowen) 

169. Thccahius popuH-monihs (Riley) 

34. Thomasia populicola (Thomas) 

35. Thomasia saUcola (Essig) 

Potamogeion (pondweed) 

156. Siphocoryne nymphaeae (Linn.) 

Potato, see Solarum 
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Primrose^ Evenings we Oenothera 
Primula (cowslip) 

56. Amphorophora latysiphon Davidson 
Prune, see Prunus 

Prunus (almond, apricot, cherry, nectarine, peach, plum, prune) 
107. Aphis alamedensis Clarke 
114. Aphis cardui Linn. 

117. Aphis cerasifoliae Fitch 

138. Aphis persicae-niger Smith 
140. Aphis prunorum Dobr. 

153. Eyalopierus arundinis (Fabr. 

87. Myzus cerasi (Fabr.) 

98, Phorodon humuli (Schrank) 

104. Bhopalosiphum pcrsicae (Sulz.) 

156. Siphocoryne nymphaeae (Linn.) 

Pseudoisuga (Douglas fir) 

178. Chermes cooleyi Gillette 
43. Essigella califomica (Essig) 

51. Lachnus pseudotsuga Wilson 
53. Lachnus taxifolia Swain 
171. Prociphilus venafuscus Patch 
Psorales (leather root) 

74. Macrosiphum pisi (Kalt.) 

Pteris (brake) 

75. Macrosiphum pteridis Wilson 
Punica (pomegranate) 

123. Aphis gossypii Glover 
Pumpkin, see Cucurbita 
Pyrus (apple, pear) 

123. Aphis gossypii Glover 
129. Aphis malifoliae Fitch 

139, Aphis pomi De Geer 

175. Eriosoma languinosa Hartig {pyricola B, & D.) 

174. Eriosoma lanigerum (Hausman) 

Quercus (oak) 

5. Brepanaphis acerifolii (Fitch) (?) 

14. Myzocallis bellm (Walsh) 

15. Myzocallis castanioola Baker (davidsoni Swain) 

17. Myzocallis discolor (Monell) 

18. Myzocallis punctatus (Monell) 

19. Myzocallis califomicus Baker {maureri Swain) 

21. Myzocallis quercus (Kalt.) 

3. Phyllaphis quercicola Baker 

36. Symydobius agrifoliae Essig 

37, .Symydobius chrysolepis Swain 
177. Vacuna dryophila Schrank (?) 

Quince, see Cydonia 
Badish, see Raphanus 
Bagweed, see Ambrosia 
Ramona (black sage) 

142. Aphis ramona Swain 
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Banunculiia (buttercup) 

132. Aphis middlctonii Thomas 
104. Bhopalosiphum persioae (Sulz.) 

167. Theoabius califomicua (Davidson) 

168. Theoabius populiconduplifolius (Cowcn) 
Baphanus (radish) 

132. Aphis brassicae Linn. 

141. Aphis pseudobrassicae Davis 
304. Bhopalosiphum persicae (Sulz.) 

Beed, Giant, see Arundo 
Bced grass, see Phragmites 
Bhamnus (buckthorn, coffeeberry) 

123. Aphis gossypii Glover 

92. Myzus rhamnus (Clarke) 

Bhus (poison oak) 

lO.'). Bhopalosiphum rhois Monell 
Bibes (currant, gooseberry) 

326. Aphis houghtonensis Troop 

134. Aphis noo-meicicana Ckll. var. pacifica Dvdn. 

89. Myzus cynosbaii (Oestlund) 

93. Myztts ribifohi Davidson 
Bobinia (locust) 

131. Aphis medicagmis Koch 
Bosa (rose, wild and cultivated) 

67. Macrosiphum dirhodum (Walker) 

76. Macrosiphum rosae (Linn.) 

159. Myzaphut rosarum (Walker) 

303. Myz'us nervafum Gillette 
Bose, see Bosa 
Bose mallow, see Hibiscus 
Bubus (blackberry, loganberry, thimbleberry) 

143. Aphis rubiphila Patch 

57. Amphorophora rubi (Kalt.) 

95. Neciarosiphon rubicola (Oestlund) 

Bum ex (dock, sorrcll) 

121, Aphis ruonomi Fabr. (rumicis Linn.) 

123. Aphis gossypii Glover 
146. Aphis sonecio Swain 
164. Pemphigus betae Doane (?) 

104. Bhopalosiphum persicae (Sulz.) 

Bye, Wild, see Elymua 
Sagebrush, see Artemisia 
Sage, Black, see Bamona 
Salix (willow) 

144. Aphis saheteola Thomas 
146. Aphis scnecio Swain 

29. Aretaphis riminalis (Monell) 

31. Fullawaya saliciradicis Essig 

64. Macrosiphum californicum (Clarke) 

30. Micrella monella Essig 

182. PhylloTirina salicola (Pergande) 

40. Pterocomma flocculosa (Weed) 
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41. Picrocomma populifoliae (Fitch) 

42. Pterocomma umithiae (Monell) 

155. Siphocoryne capreae (Fabr.) 

38. Symydobtits macroaiachyae Essig 

39. Symydohius salioicorticis Essig 
32. Thomaaia crucis Essig 

34. Thomaaia populicola (Thomas) 

35. Thomasia aalicola (Essig) 

44. Tuherolaohnua viminalia (Fonsc.) 
Samhuctbs (elderberry) 

145. Aphis sambvcifoliae Fitch 
81. Macrosiphum atanleyi Wilson 
104. Phopalosiphum pcrsicae (Sulz.) 
Sanicula (gambleweed) 

119. Aphis cormfoliae Fitch 
104. Phopalosiphum peratcae (8ulz.) 
Scrophularia (figwort) 

99. Phoradon scrophulanae Thames 
*SV)iC(No (German ivy, ivy sonoeio) 

144. Aphis aetucio Swain 
88. Myzus circumflf‘xus (Buckton) 

104. Phopalosiphum pcrsicae (Sulz.) 
Shepherd’s-purae, see Capsella 
Silifhum (milk thistle) 

121. Aphis cuouomi Fabr. 

130. Aphis marutae Oeatlund 
Sisymbrium (hedge mustard) 

88. Myzus circumflexus (Buckton) 
Smilax, see Asparagus 
Snowball, see Virburnum 
Snowberry, see Symphonenrpos 
Solanum (potato, nightshade) 

^0, Amphorophora latysxphon Davidson 
79. Macrosiphum solanifoHi (Ashmead) 
88. Myzus circumflexus (Buckton) 

102. Phopalosiphum lactucae (Kalt.) 

104. Phopalosiphum persicac (Sulz.) 

103. Tnfidaphts radicicola (Essig) 
Sonchus (sow thistle) 

79. Macrosiphum solanxfolii (Ashmead) 

80. Macrosiphum aonchella (Monell) 

102. Phopalosiphum lactucae (Kalt.) 

104. Phopalosiphum perswae (Sulz.) 
Sorghum 

129. Aphis Tnaidis Fitch 
Sorrell, see Pumex 
Sow thistle see Sonchus 
Spinacin (spinach) 

123. Aphis gossypii Glover 
104. Phopalosiphum persicac (Sulz.) 
Spirea (spirea) 

148. Aphis spiraecola Patch 
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Spruce/ see Picea 
Squashy see Cucurhita 
Stachys (hedge nettle) 

73. Macrosiphum Ivdovicianae (Oestlund) 
88. Myzus circumflcxus (Buckton) 

Stocky Ten-week, see Maithiola 
Strawberry, see Frag aria 
Strawberry tree, sec Arhutus 
Sugar beet, see Beta 
Sunflower, see HeJianihus 
Sweet clover, see Melilotus 
Sweet pea, see Lathyrus 
Sycamore, Western, see Platanus 
Symphoricarpos (snowberry) 

108. Aphis alhipes Oestlund 
Syringa (lilac) 

131. Aphis medicaginis Koch 
Tacalote, see Ceniaurea 
Taraxacum (dandelion) 

82. Macrosiphum taraxici (Kalt.) 
Tarw<*od, see Madia and Uemiconia 
Teasel, Fuller’s, see Dipsacus 

Teasel, mustard, sec Erysimum 
TliimblclK'rry, see Bubus 
Thistle, see Cirsium 
Thistle, Milk, see Silyhum 
Thistle, Sow, see Sonchiuf 
Thuja (arbor vitae) 

54. Lachtnis tujafilinus (Del Guercio) 
Ttlia (linden, basswood) 

10. EucalUpi( nis tiUae (Linn.) 

Tomato, see Lifcopersicum 
TrifoUum (clover) 

14(»a. Aphis bakeri Cowen 
131. Aphis medicaginis Koch 
Trigonclla (fenugreek) 

(59. Macrosiphum pisi (Kalt.) 

Triiicum ('wheat) 

111. Aphis avenae Fa hr. 

04. Macrosiphum granarium (Kirby) 
Tropacolu m (nasturtium) 

121. Aphis euonomi Pabr. 

88. Mycus circumflcxus (Buckton) 

104. Bhopalosiphum pcrsicae (Sulz.) 

Tule, (''alifornia, see Typha 
Tulip, see Tulipa 
Tulip tree, see Liriodendron 
Tulipa (tulip) 

83. Macrosiphum tulipae (Monell) 

104. jRhopalosiphum pcrsicae (Sulz.) 

Turnip, see Brassica 
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Typha (California tule) 

111. Aphis avenae Fabr. 

153. Eyalopterua arundinis (Fabr.) 

68. Maorosiphum granarvwm (Kirby) 

156. Siphoooryne nymphaeae (Linn.) 

TJlmus (elm) 

28. Arotaphis populifoUi (Essig) (I) 

172. Colopha ulmicola (Fitch) 

173. Eriosoma amerioana (Biley) 

175. Eriosoma languinosa Hartig (pyricola B. & D.) 

174. Eriosoma lanigerum (Hausman) 

79. Maorosiphum solanifolii (Ashmead) 

22. Myzocallis ulmifolii (Monell) 

Umbellularia (California laurel) 

88. Myzua circumflexus (Buckton) 

104. Ehopalosiphum persicae (Sulz.) 

157. Siphoooryne pastinacae (Linn.) 

TJrtica (stinging nettle) 

121. Aphis cuonomi Fabr. 

Valerian, Bed, see Centranthus 
Valeriana 

84. Maorosiphum Valerianae (Clarke) 

Vcrnonia (ironweed) 

123. Aphis gossypii Clover 
Vetch, see Vieia 

Viburnum (lauristinua, snowball) 

121. A%}his ouonomi Fabr. 

139. Aphis pomi T)e Geer 
150. Aphis viburnivolens u.sp. 

Vida (horse bean, vetch) 

121. Aphis euonomi Fabr. (fahae Scop.) 

131. Aphis medicaginis Koch 
74. Maorosiphum pisi (Kalt.) 

Vigna (blackeye bean, cowpea) 

131. Aphis medicaginis Koch 
Vineca (periwinkle) 

56. Amphorophora latysiphon Davidson 
88, Myzus circumflexus (Buckton) 

104. Eliopalosiphum persicae (Sulz.) 

Viola (pansy, violet) 

58. Idiopterus nephrelepidis Davis 
74. Maorosiphum pisi (Kalt.) 

88. Myzus circumflexus (Buckton) 

106. Ehopalosiphum violae Pergande 
Vitis (grape) 

180. Phylloxera vitif olios (Fitch) 

Wallflower, see Cheiranthus 
Wallflower, Western, see Erysimum 
Walnut, see Juglans 
Water hemlock, see Ciouia 
Watermelon, see Citrullus 
Water plantain, see Alisma 
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Wheat, see Triticum 
Willow, see Salix 
Yarrow, see Achillea 
Yucca (yucca) 

151. Aphis yuocae Coweu 
Zantedeschia (ealla) 

88. Mysus cir cum fleams (Buckton) 
Zea (corn) 

111. Aphis avenae Fabr. 

128. Aphis maidis Fitch 

Zisia 

155. Siphocoryne capreae (Fabr.) 
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ADDENDA 

Since the preparation of this manuscript there have appeared a few papers*^ 
in which there are some new records for certain of the California Aphididae 
and in which there are notes concerning the synonymy of some of the species. 
These records are noted here and are listed in the Host Plant Index (appendix 2). 

2. PhyllapMs fagi (Linn.) on Fagus tricolor, Oakland (Essig, p. 321). 

7. EucerapMs betulae (Koch) on Betula populifolia lacxnxata and B. papy- 
rifera (Essig, pp. 322-323), 

10. Eucallipterus tiliae (Linn.) on Tilia tomentosa, Berkeley (Essig, p. 323). 
Baker places this species in the genus Mysovallis, for although it is quite distinct 
from the type of MysocalliSf various species form definite connections leading to 
this one. 

15. MyzocalUs castanicola Baker (Baker, p. 424). This name has been sug* 
gested by Baker to leplaee M, castaneae (Buckton) (preoccupied by castarbeac 
(Fitch)). Therefore the name suggested by the author, M, davidsonv Swain, 
must be dropped. Essig (p. 323) lists M, casianeat (Fitch), but he refers to this 
species. 

19. Myzocallis califomicus Baker (Baker, pp. 421 422). This is the same 
species as described by the author under the name, Myzocalhs maurtn Swain, 
which name will have to be dropped, and replaced by Af. oalifornxcus Baker. 

53a. Lachnus tomentosus (De Geer), on Pmus raduitay B(‘rkeley (Gillette, 
pp. 140-141). This species is very similar to L, piM-iadtatac Davidson, accord¬ 
ing to Gillette. The author finds on looking over his specimens that some of them 
labeled L. pinv radiaiae Dvdn. are this species, particularly those taken on the 
campus at Berkeley. 

56. Amphorophora latysiphon Davidson, on ChrysantJumum and Pnmula sp., 
Berkeley (Essig, p. 329). 

68. Macrosiphum granarium (Kirby), on Aloptcurutt pratensis, Ampclode»ma 
tenax, and Blymus sp., Martinez (Essig, p. 328). 

76. Macrosiphum rosae (Linn.) on Vtpsacus fullonum and C(ntrauthua ruher, 
Berkeley (Essig, p. 329). 

79. Macrosiphum solanifolii (Ashmead), on Achillea miUrfohuvi and Pitto 
sporum tohira, Berkeley, and on Vlmns americanuft, San Francisco (Essig, p. 329). 

88. Myzus circumflexus (Buckton), on Lilium spp., Pentstemon spfctahxhfi, 
and Umhellulana californica, Berkeley (Essig, p. 335). 

102. Bhopalosiphum lactucae (Kalt.). Dobrovliansky lists this as a synonym 
of K. nbi8 (Buckton), giving the latter name preference. 

80 Baker, A. 0., Eastern aphids, new and little knowm, II, Jour. Econ. Ent., 
vol. 10, pp. 421-433, 1917. 

Baker, A. C.. The correct name for our apple-grain aphis. Science, vol. 46, 
pp. 410-411, 1917. 

Davidson, W. M., The reddish-brown plum aphis, Jour. Econ. Ent., vol. 10, 
pp. 350-353, 1917. 

Dobrovliansky, V, V., A list of aphids found on cultivated plants in the gov¬ 
ernment of Kharkov, in Pests of Agriculture, Kharkov, Bull. 1916; revkwed in 
Rev. Appl. Ent., vol. 5, pp. 561-562, 1917, 

Essig, E. O., Aphididae of California, Univ. Calif. Publ. Entom., vol. 1, pp. 
301-346, 1917. 

Gillette, C. P., Some Colorado species of the genus Lachnus, Ent. Soc. Am., 
vol. 10, pp. 133-146, 1917. 

Van der Qoot, P., Zur Kenntnis der Blattlause Java’s, in Contrib. a Ik fauna 
der Indes neerIan daises, vol. 1, pp. 1-301, 1916. 
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104, Bhopalosiphum peraicae (Sulzcr), on Bavvluiris douglash, Centraiiihua 
ruheff Clarkia elegam, Dipsacus fullonum, Escallonia pulvcrulcnia, Eelianthus 
annuvs, Lavatera dssurgentifiora, Liriodendron tulipifcra, Melianthus major, 
'Pcntstemon spectabilis, Piitoifiwrum bpp,, and Uvihellularla califomica, Berkeley 
(Eesig, pp. 331-332). 

111. Aphis avenae Fabr. It would appeur from a study of Bakerpaper in 
Seicncc that the common (Jaliforuia species is Aphis pninifoliae Fitch. It is 
certain that it is distinct from J, cerasifoliar Fitch, which has been taken here 
onee and is described in this paper. If it is possible, as Baker says, that A, 
ccraaifoliae Fitch is a synonym of A. padi Linn., then our common species must 
be known as A, prujiifoliac Fitch, From the brief description of Aphis {Hiphon^ 
aphis) padi Linn, given by Van der Goot (i»p. 71-72) it would appear that our 
species may be distinct, differing slightly in the comparative lengths of the 
cornicles and cauda. Consequently the author favors accepting the name, Aphis 
prunifoltac Fitch, for this species, 

123. Aphis gossypil Glover, on Asclepias speriosa, A. vest if a, Lilium speewsum 
rubrum, Loiiinra sp., and Bhamnus purshinna, Berkeley and Oakland (Essig, 
pp. 338- 339). 

131. Aphis medicaginis Koch, on Citrus sp., Racramento, and on Vigiin sith 
nisis, Moorpark (Essig, p. 340). 

139. Aphis pomi Do Geer, on Cotoneastrr franchefn, Piftosporum eugrnwidrs, 
and Viburnum tinus, Berkeley (Essig, p. 341). The author is inclined to believe 
this to be Aphis vihumicolens n.sp. (see no. 150) which is quite similar to Aphis 
pomi l)e Geer, but which is common on Viburnum and related plants. lie has not, 
however, seen Essig’s specimens, so can not state* positively whether or not it is 
this species. 

140. Aphis prunorum Dobr, Dobrovliansky places this 8j)ecies as a synonym 
of Siphocorynr nympharar (Linn.). This author noted the similarity of these 
two, but was not certain of their identity, so listed them as distinct species. 

141. Aphis pseudobrassicae Davis. Dobrovliansky believes this to be a syno¬ 
nym of Aj}his rrysimi Kalt. 

146. Aphis senecio Rwain. Essig (p. 337) lists Aphis bakcri Cowen from 
Trifolivm pratcnsc. This proves to be the true Aphis baktri Cowen and not 
A, seneew Swain, which is the species that has been hitherto called A. bakcri 
Cowen in California. 

152. Toxoptera aurautii (Fonse.) on CamrUia japonica, Oakland (Essig, p. 
330). 

153. Hyalopterus amndinis (Fabr.). Both Dobrovliansky and Van der Goot 
list this as a synonym of H. pruni (Fabr.) giving the later jireference. Accord¬ 
ing to Hunter, arundinis should have priority, but it is entirely possible that the 
dates he gives are incorrect. This point the author is unable to settle as he has 

.not access to Fabricius’ works. 

156. 8 iphocor 3 ni 6 nymphaeae (Linn.). Davidson gives a brief account of the 
habits and biology of this species, sus well as a description of the various forms. 

175. £rl080ma languinosa Hartig (pyricola Baker and Davidson). The 
species listed by Essig (p. 345) as Eriosoma sp. on Vlmvs rampestris in Berkeley 
and in Hayward is this species. 

115, Aphis cari Essig. Davidson recently remarke<l to the author that he 
could see no difference between this species and Aphis hrlianthii Monell. It is 
quite possible that these are synonyms. 
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EXPLANATION OP PLATES 
PLATE 1 

Myzocallis asclepiadis (Fitch), tarsus and claw. 

Aphis senedo Swain, tarsus and claw. 

Essigella califomica (Essig), sixth antennal segment and spur. 
Aphis senedo Swain, sixth antennal segment and spur. 

Essigella calif arnica (Essig), cauda and anal plate (lateral view). 
Aphis senedo Swain, cauda and anal plate (lateral view). 
Eucallipterus tiliae (Linn.), cauda and anal plate. 

Thomasia populicola (Thos.), cauda and anal plate. 

Phyllaphis fagi (Linn.), third antennal segment. 

Phyllaphis fagi (Linn.), sixth antennal segment. 

Phyllaphis fagi (Linn.), caiiad and anal plate. 

Phyllaphis fagi (Linn.), front of head and antennal tubercles. 
Phyllaphis coweni (Ckll.), Antenna. 

Phyllaphis quercicola Baker, third antennal segment. 

Phyllaphis quercicola Baker,^^fourth antennal segment. 

Phyllaphis quercicola Baker, fifth antennal segment. 

Phyllaphis querdcola Baker, sixth antennal segment. 

Phyllaphis quercicola Baker, forewing. 

Phyllaphis quercicola Baker, cauda and anal plate. 

Phyllaphis querci, tarsal claw. 

Drepanosiphum platanoides (Schr,), antennal tubercles. 
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PLATE 2 

Pig. 22. Myzocallis arundicolena (Clarke), antennal tubercles. 

Pig. 23. Drcpanaphis acerifolii (Thomas), cornicle. 

Pig. 24. Drepanosiphum platanoidcs (ISehr.), cornicle. 

Fig. 25. Monellia caryella (Pitch), cornicle. 

Pig. 26. Mysocallis hellua (Walsh), cornicle. 

Pig. 27. Calaphis hetulaecolms (Pitch), antennal tubercles. 

Pig. 28. Calaphis beiulella Walsh, antennal tubercles. 

Pig. 29. Eueeraphis hcfulae (Koch), antennal tubercles. 

Pig. 30. Eucallipierus ixliac (Linn.), sixth antennal segment and spur. 

Pig. 31. Myzocallis qxicrcxis (Kalt.), sixth antennal segment and spur. 

Pig. 32. Myzocallis quercus (Kalt.), cornicle. 

Pig. 33. EucdlHpterus tiliae (Linn.), cornicle. 

Pig. 34. Chromaphis juglandicola (Kalt.), sixth antennal segment and spur. 
Pig. 35. Chromaphis juglandicola (Kalt.), cornicle. 

Pig. 36. Drepanosiphum platanoidcs (Sehr.), third antennal segment. 

Pig. 37. Drcpanaphis acerifolii (Thomas), third antennal segment. 

Pig, 38. Calaphis betvlae-colens (Pitch), third antennal segment. 

Pig, 39. Eueeraphis gilletiei Dvdn., base of third antennal segment. 

Pig. 40. Eueeraphis bctulae (Koch), base of third antennal segment. 
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PLATE 3 


Fig. 41. Eucallipierus flava (Dvdn.), base of third antennal segment. 

Fig. 42. Eucallipterus tiliae (Linn.), third antennal segment. 

Fig. 43. Myeocallis coryli (Goetze), third antennal segment. 

Fig. 44. Myeocallis coryli (Goetze), sixth antennal segment and spur. 

Fig. 45. Myzocallis helltta (Walsh), sixth antennal segment and spur. 

Fig. 46. Myeocallis hellua (Walsh), third antennal segment. 

Fig. 47. Myeocallis alnifoliae (Fitch), third antennal segment. 

Fig. 48. Myeocallis arundicole^is (Clarke), third antennal segment. 

Fig. 49. Eucallipterus tiliae (Linn.), cornicle. 

Fig. 50. Eucallipterus tiliae (Linn.), anal plate. 

Fig. 51. Myeocallis arundicolcns (Clarke), cornicle. 

Fig. 52. Myeocallis arundicolcns (Clarke), anal plate. 

Fig. 53. Myeocallis coryli (Goctze), cornicle. 

Fig. 54. Myeocallis coryli (Goctze), anal plate. 

Fig. 55. Myeocallis califomicus Baker, third antennal segment. 

Fig. 56, Myeocallis californicus Baker, sixth antennal segment and spur. 

Fig. 57. Myeocallis pasaniae Dvdn., third antennal segment. 

Fig. 58. Myeocallis quercus (Kalt.), third antennal segment. 

Fig. 59. Myeocallis ulmifolii (Monell), third antennal segment. 

Fig. 60. Myeocallis castanicola Baker, third antennal segment. 

Fig. 61. Myeocallis castanicola Baker, eauda and anal plate. 

Fig, 62. Myeocallis castanicola Baker, cornicle. 

Fig. 63. Callipterus californicus (Essig), sixth antennal segment and spur. 

Fig. 64, Callipterus californicus (Essig), third antennal segment. 

Fig. 65. Callipterus caryae Monell, third antennal segment. 
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Fig. 66, 
Fig. 67. 
Fig. 68. 
Fig. 69. 
Fig. 70. 
Fig. 71. 
Fig. 72, 
Fig. 73, 
Fig. 74. 
Fig. 75. 
Fig. 76. 
Fig. 77. 
Fig. 78. 
Fig. 79. 
Fig. 80. 
Fig. 81. 
Fig. 82. 
Fig. 83. 
Fig. 84. 


PLATE 4 

CalUpterus caryae Monell^ sixth antennal segment and spur 
Monellia caryella (Fitch), sixth antennal segment and spur 
Monellia caryella (Fitch), third antennal segment. 
Arctaphis popuhfolii (Essig), cauda. 

Micrella monella Essig, cauda. 

Arctaphis populifolii (Essig), third antennal segment. 
Micrella monella Essig, third antennal segment. 

Symydobius macrostachyae Essig, third antennal segment. 
Symydohius salicicorticis Essig, third antennal segment. 
Fullawaya saliciradicis Essig, third antennal segment. 
Thomasia crucis Essig, third antennal segment. 

Thomasia populicola (Thomas), third antennal segment. 
Thomasia salicicola (Essig), third antennal segment. 
Lachnua ferrisi Swain, tarsal claw. 

Pterocomma populifoliae (Fitch), tarsal claw. 

Pterocomma flocculosa (Weed), cornicle. 

Pterocomma populifoliae (Fitch), cornicle. 

Essigella califomica (Essig), antenna. 

Longiatigma sp., front wing. 
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PLATE 5 

Fig. 85. Lachnus sp., front wing. 

Fig. 86. Tuberolavhnua viminalts (Fonsc.), hind tarsus. 

Fig. 87. Eulachnua rileyi Davis, hind tarsus. 

Fig. 88. Lachnus vanduzex n.ap., third antennal segment. 

Fig. 89. Lachnus fcrnsi Swain, first, second, and third antennal segments. 
Fig. 90. TjQohnus fernsi Swain, fourth, fifth, and sixth antennal segments. 
Fig. 91. Lachnus fcrrisi Swain, cornicle. 

Fig. 92. Lachnus pseudoisugae Wilson, tip of front wing. 

Fig. 93. Lachnus tujafilmus (Del Guercio), tip of front wing. 

Fig. 94. Lachnus occidcntahs Dvdn., third antennal segment. 

Fig. 95. Lachnus pxni-rodxatae Dvdn. (?), third antennal segment. 

Fig. 96. Lachnus glchnus Essig, third antennal segment. 

Fig. 97. Lachnus ghhnus Essig, cornicle. 

Fig. 98. Lachnus pseudoisugae Wilson, third antennal segment. 

Fig. 99. Lachnus taxifolia Swain, hind tarsus. 

Fig. 100. Lachnus taxifolia Swain, fourth, fifth and sixth antennal segments. 
Fig. 101. Lachnus taxifolia Swain, first, second, and third antennal segments. 
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Fig. 102. 
Fig. 103. 
Fig. 104. 
Fig. 105. 
Fig. 106. 
Fig. 107. 
Fig. 108. 
Fig. 109. 
Fig. 110. 
Fig, 111. 
Fig. 112. 
Fig. 113. 
Fig. 114. 
Fig. 115. 
Fig. 116. 


PLATE 6 

Ladhnus taxifolia Swain, wing. 

Lcchnus taxifolia Swain, cornicle of apterous female. 

Lachnw ponderosa Williams, third antennal segment. 

Laehnus iujafiUnus (Del Quercio), third antennal segment. 
Macrosiphum roaae (Linn.), antennal tubercles. 

Nectaro-stphon ruhicola (Oest.), antennal tubercles. 

Bhopaloaiphum peraicoe (Sulz.), antennal tubercles. 

Nectarosiphon ruhicola (Oest.), cornicle. 

Idiopterus nephrelepidis Davis, wing. 

Amphorophora ruhi (Kalt.), antennal tubercles. 

Myzus cerasi (Fabr.), antennal tubercles. 

Amphorophora ruhi (KaJt.), cornicle. 

Toxoptera aurantii (Fonsc.), cornicle. 

Phorodon humuli (Schr.), antennal tubercles of alate females. 
Phorodon humuli (Schr.), antennal tubercles of apterous females. 
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Fig. 117. 
Fig. 118. 
Fig. 119. 
Fig. 120. 
Fig. 121. 
Fig. 122. 
Fig. 123. 
Fig. 124. 
Fig. 125. 
Fig. 120, 
Fig. 127. 
Fig. 128. 
Fig. 129. 
Fig. 130. 
Fig. 131. 
Fig. 132. 
Fig. 133. 
Fig. 134. 
Fig. 135. 
Fig. 136. 
Fig. 137. 
Fig, 138. 


PLATE 7 

Phorodon humuli Schr., cornicle. 

Phorodon humuli Schr., eauda. 

Fhopalosiphum persicae (Sulz.), cornicle. 

Khopalosiphum ptsicae (Sulz.), cauda. 

Myzua oerasi (Fabr.), cornicle. 

Myzus cerasi (Fabr.), cauda. 

Neriarosiphon rubicola (Oest.), cauda. 

Ncctarosiphon morrisoni Swain, antennal tubercles. 

Nectarosiphon worriHonl Swain, third antennal segment. 

Nectaroftipho7i morrisoni Swain, cauda. 

Nectaro&iphon morrisoni Swain, cornicle. 

Macrosiphum stanleyi Wilson, cornicle. 

Mneroaiphum solanifolii (Ashin.) (from Sonchus)^ cornicle. 
Macrosiphum pisi (Kalt.), cornicle. 

Macrosiphum californicum (Clarke), third antennal segment. 
Macrosiphum calif ornicum (Clarke), cornicle. 

Macrosiphum cucurbitac (Thomas), third antennal segment. 
Macrosiphum c'ucurbitae (Thomas), cornicle. 

Macrosiphum granarium (Kirby), third antennal segment. 
Macrosiphum ludovicianac (Oest.), third antennal segment. 
Macrosiphum solanifolii (Ashm.), cornicle. 

Macrosiphum solanifolii (Ashm.), third antennal segment. 
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Fig. 139. 
Fig. 140. 
segment. 

Fig. 141. 
Fig. 142. 
Fig. 143. 
Fig. 144. 
Fig. 145. 
Fig. 146. 
Fig. 147. 
Fig. 148. 
Fig. 149. 
Fig. 150. 
Fig. 151. 
Fig, 152. 
Fig. 153. 
Fig. 154. 
Fig. 155. 
Fig. 156. 
Fig. 157. 
Fig. 158. 
Fig. 159. 
segment. 

Fig. 160. 


PLATE 8 

McLcrosi'phm^ aolanifolii (Ashm.) (from Citrus), cornicle. 
Macrosiphum solanifolii (Ashm.) (from Citrus), third antennal 

Maorosiphum sanbomi Gillette, cornicle of apterous female, 
Macrosiphum artemisiae (Fonsc.), cornicle. 

Macrosiphum albifrons Essig, third antennal segment. 
Macrosiphum albifrons Essig, cornicle. 

Macrosiphum artemisiae (Fonsc.), third antennal segment. 
Macrosiphum artemisicola CWilliams), third antenal segment. 
Macrosiphum artemisicola (Williams), cornicle. 

Macrosiphum granarium (Kirby), cornicle. 

Macrosiphum ludovictanae (Oest.), cornicle. 

Macrosiphum pisi (Kalt.), third antennal segment. 

Macrosiphum rosae (Linn.), third antennal segment. 

Macrosiphum rosae (Linn.), cornicle. 

Macrosiphum rudbeckiae (Fitch), cornicle. 

Maorosiphum rudbechiae (Fitch), third antennal segment. 
Macrosiphum sanborni Gillette, cauda apterous female. 
Macrosiphum dirhodum (Walker), cornicle. 

Macrosiphum dirhodum (Walker), third antennal segment. 
Macrosiphum stanleyi Wilson, third antennal segment. 
Maorosiphum solanifolii (Ashm.) (from Souchus), third antennal 

Macrosiphum solanifolii (Ashm.) (from Sonchus), cauda. 
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PLATE 9 


Fig. 161. 
Fig. 162. 
Fig. 163. 
Fig. 164. 
Fig. 165. 
Fig. 166. 
Fig. 167. 
Fig. 168. 
Fig. 169. 
segment. 

Fig. 170. 
Fig. 171. 
nieut. 

Fig. 172. 
Fig. 173. 
Fig. 174. 
Fig. 175. 
Fig. 176, 
Fig. 177. 
Fig. 178. 
Fig. 179. 
Fig. 180. 
Fig. 181. 
Fig. 182. 
Fig. 183. 
Fig. 184. 
Fig. 185. 
ments. 

Fig. 186. 


Amphorophora latysiphon Dvdn., cornicle. 

Amphorophora ruhi (Kalt.), cauda. 

Toxoptera aurantii (Fonsc.), third antennal segment. 
Ehopalosiphum violae Pergande, wing. 

Ehopalosiphum hippophaes Koch, cornicle. 

Ehopalosiphum nervatum Gillette (from Arhutuii)^ wing. 
Ehopalosiphum corylinum Dvdn., third antennal segment. 
Ehopalosiphum persicae (Sulz.), third antennal segment. 
Ehopalosiphum nervatum Gillette (from Arbutus)y third antennal 

Ehopalosiphum hippophaes Koch, third antennal segment. 
Ehopalosiphum nervatum Gillette (from rose), third antennal seg- 

kiiphoeoryne nymphaeae (Linn.), third antennal segment. 
Ehopalosiphum rhois Monell, third antennal segment. 
Ehopalosiphum violae Pergande, third antennal segnn'nt. 

Myzus circumjlexus (Buckton), third antennal segment. 

Mysus braggii Gillette, third antennal segment. 

Myzus fragaefolii Gkll., third antennal segment. 

Mysus rhamni (Fonsc.), third antennal segmetit. 

Myzus cerasi (Fabr.), third antennal segment. 

Myzus rihis (Linn.), third antennal segment. 

Hyalopterus arvndinis (Fabr.), cornicle. 

Aphis euonomi Fabr., cornicle. 

Siphocorync capreac (Fabr.), cornicle. 

Liosomaphxs bc'^bcridis (Kalt.), conricle. 

Hyalopterus anindinis (Fabr.), third and fourth antennal seg* 
Hyalopterus arundinis (Fabr.), cauda. 
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Fig. 187. 
Fig. 188. 
Fig. 189. 
Fig. 190. 
Fig. 191. 
Fig. ]92. 
Fig. 193. 
Fig. 194. 
Fig. 395. 
Fig. 196. 
Fig. 197. 
Fig. 198. 
Fig. 199. 
Fig. 200. 
Fig. 201. 
Fig. 202. 
Fig. 203. 
Fig. 204. 
Fig. 205, 
Fig. 206. 
Fig. 207. 
Fig, 208. 
Fig. 209. 
Fig. 210. 
Fig. 211. 
Fig. 212. 
Fig. 213. 
Fig. 214. 
Fig. 215, 
Fig. 216. 
Fig. 217. 
Fig. 218. 
Fig. 219. 
Fig. 220. 
Fig. 221. 
Fig. 222. 
Fig. 223. 
Fig. 224. 


Aphis euonomi Fabr., wing. 

Aphis salioicola Thomas, wing. 

Aphis medicaginis Koch, third and fourth antennal segments. 
Aphis euonomi Fabr. (f), third and fourth antennal segments. 
Aphis avenae Fabr., wing. 

Aphis gossypii Glover, cornicle. 

Aphis gossypii Glover, cauda. 

Aphis samhucifolios Fitch, cauda. 

Aphis samhucifoliae Fitch, cornicle. 

Myzaphis ahietina (Walker), third and fourth antennal segments. 
Myeaphis ahietina (Walker), cornicle. 

Aphis alhipes Oest., cornicle. 

Aphis alhipes Oest., cauda. 

Ai^his alhipes Oest., third and fourth antennal segments. 

Aphis avenae Fabr., cornicle. 

Aphis avenae Fabr., third and fourth antennal segments. 

Aphis hrassicae Linn., cornicle. 

Aphis hrassicae Linn., third and fourth antennal segments. 

Aphis euonomi Fabr., cornicle. 

Aphis euonomi Fabr., cornicle. 

Aphis euonomi Fabr., third and fourth antexmal segments. 

Aphis cardui Linn., third and fourth antennal segments. 

Aphis cardui Linn., cornicle. 

Aphis ceanothi Clarke, cornicle. 

Aphis oeanothi Garke, third and fourth antennal segments. 

Aphis cookii Essig, third and fourth antennal segments. 

Aphis cookii Essig, cauda and anal plate. 

Aphis cookii Essig, cornicle. 

Aphis gossypii Glover, third and fourth antennal segments. 
Aphis maidis Fitch, cauda. 

Aphis maidis Fitch, antenna. 

Aphis maidis Fitch, cornicle. 

Aphis middletonii Thomas, cornicle. 

Aphis middletonii Thomas, third and fourth antennal segments. 
Aphis nerii Fonsc., cornicle. 

Aphis nerii Fonsc., third and fourth antennal segments. 

Aphis persicae-niger Smith, cornicle. 

Aphis persicae-niger Smith, third and fourth antennal segments. 
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Fig. 225. Aphis pomi De Geer, eaiida. 

Fig. 22G. Aphis pomi Dp Geer, antennae. 

Fig. 227. Aphis pomi De Geer, cornicle. 

Fig. 228. Aphis pnmoium Dobr., cauda. 

Fig. 229. Aphis prunorum Dobr., third and fourth antennal segments. 

Fig. 230. Aphis prunonim Dobr., eornicle. 

Fig. 231. Aphis pseudobrassicae Davis, third and fourth antennal segments. 
Fig. 232. Aphis ramova Swain, antenna. 

Fig. 233. Aphis ramona Swam, front of head. 

Fig. 234. Aphis ramona Swain, eauda and anal plate. 

Fig. 235. Aphis ramona Swain, cornicle. 

Fig. 230. Aphis (vonomi Fabr., cornicle. 

Fig. 237. Aphis euonomi Fabr., third and fourth antennal segments. 

Fig. 238. Aphis salmcola Thomas, cornicle. 

Fig. 239. Aphis salicicohi Thomas, third and fourth antennal segments. 

Fig. 240. Aphis sambuctfohiiv Fitch, third and fourth antennal segments. 
Fig. 241. Aphis seneeio Swain, cauda. 

Fig. 242. Aphis senccio Swain, cornicle. 

Fig. 243. Aphis scnecio Swain, front of head. 

Fig. 244. Aphus scntcio Swain, third and fourth antennal segments. 

Fig. 245. Aphis senccio Swain, fifth, sixth antennal segments, and spur. 

Fig. 246. Aphis setarae Thomas, coinicle. 

Fig. 247. Aphis sdaiac Thomas, third and fourth antennal segments. 

Fig. 248. Aphis mahfoliae Fitch, cornicle. 

Fig. 250. Aphis mahfoliae Fitch, fourth antennal segment. 

Fig. 251, Liosomaphis berbendis (Kalt.), front of head. 

Fig. 252. Liosomaphis bnbuidis (Kalt.), third and fourth antennal seg¬ 
ments. 

Fig. 253. Siphovoiyne caprfac (Fabr.), third and fourth antennal segments. 
Fig. 254. Stphocotpne capreac (Fabr.), fifth and sixth antennal segments 
and spur. 

Fig. 255. Siphocoryne capreae (Fabr,), cauda and supra-caudal spine of alate 
females. 

Fig. 256. Siphocoryne capreac (Fabr.), cauda and supra-caudal spine of 
apterous females. 

Fig. 257. Siphocoryne pastinacae (Linn.), third and fourth antennal seg¬ 
ments. 

Fig. 258. Siphocoryne pastinacae (Linn.), fifth and sixth antennal segments 
and spur. 

Fig. 259. Siphocoryne pastinacae (Linn.), cauda of apterous female. 

Fig. 260. Siphocoryne pastmacae (Linn.), cauda of alate female. 

Fig. 261. Siphocoryne pastinacae (Linn.), cornicle. 

m 
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PLATE 12 


Fig. 262. 
Fig. 263. 
Fig. 264. 
Fig. 265. 
Fig. 266. 
Fig. 267. 
Fig. 268. 


Myeooallis discolor (Monell), fore wing. 

Myzocallis discolor (Monell), third antennal segment. 
Myzocallis hellus (Walsh), fore wing. 

Myzocallis hellus (Walsh), third antennal segment. 
MyzocaXUs califomicus Baker (maureri Swain), fore wing. 
Myzocallis castanicola Baker (danfidsoni Swain), fore wing. 
Myzocallis arundinariae Essig, third antennal segment. 
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PLATE 13 


Fig. 269. 
Fig. 270. 
Fig. 271. 
Fig. 272. 
Fig. 273. 
Fig. 274. 
Fig. 275. 


Symydobius chryitolepis Swain, head. 
Symydohim ohrysolepis Swain, cornicle. 
Symydohma chryaolepia Swain, anal plate, 
Symydobius chryaolepia Swain, antenna. 
Symydobius chryaolepia Swain, fore wing. 
Symydobius chryaolepia Swain, hind wing. 
Thomasia popuUcola (Thomas), fore wing. 
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PLATE 14 

Pig. 276. Toxoptera aurantii (Fonsc.), fore wing. 

Fig. 277. Bhopaloaiphwn lactibcae (Kalt) head. 

Fig. 278. Bhopalosiphim lactucae (Kalt.), third antennal segment, aptera. 

Pig. 279. Bhopalosiphim lactucae (Kalt.), third antennal segment, alate. 

Fig. 280. Bhopalosiphim lactucae (Kalt.), fourth and fifth antennal seg¬ 
ments, alate. 

Fig. 281. Bhopalosiphum lactucae (Kalt.), sixth antennal segment, alate. 

Fig. 282. Bhopalosiphum lactucae (Kalt.), cornicle, alate. 

Fig. 283. Bhopalosiphum lactucae (Kalt.), cauda, alate. 

Pig. 284. Bhopalosiphum lactucae (Kalt.), cornicle, aptera. 

Fig. 284a. Bhopalosiphum lactucae (Kalt.), cauda, aptera. 
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PLATE 15 

Fig. 285. Aphis vihumicohns third antennal segment. 

Fig. 286. Aphis vibumicolens n.8p., cornicle. 

Fig. 287. Aphis vibumicolens n.sp., cauda. 

Fig. 288. Aphis cerasifoliae (Fitch), head. 

Fig. 289. Aphis cerasifoliae (Fitch), fifth and sixth antennal segments. 
Fig. 290. Aphis cerasifoliae (Fitch), third and fourth antennal segments. 
Fig. 291. Aphis cerasifoliae (Fitch), end of wing. 

Fig. 292. Aphis cerasifoliae (Fitch), side of abdomen showing cauda, cor¬ 
nicle, and lateral tubercles on segments one, two, three, four, and seven. 
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PLATE 16 

Fig. 293. Aphis maruiae Oest., head. 

Fig. 294. Aphis marutae Oest., third and fourth antennal segments. 

Fig. 295. Aphis marutae Oest., fifth and sixth antennal segments. 

Fig. 296. Aphis marutae Oest., antenna, aptera. 

Fig. 297. Aphis marutae Oest., end of abdomen, aptera. 

Fig. 298. Aphis marutae Oest., cauda, alate. 

Fig. 299. Aphis marutae Oest., cornicle, alate. 

Fig. 300. Aphis neomexiccma Ckll., var. pacifioa Dvdn., third and fourth 
antennal segments. 

Fig. 301. Aphis neomexicana Ckll. var. paoifica Dvdn., cornicle. 

Fig. 302. Aphis neomexicana Ckll. var. pacifioa Dvdn., cauda. 

Fig. 303. Aphis yuccae Cowen, fourth, fifth, and sixth antennal segments. 
Fig. 304. Aphis yuccae Cowen, third antennal segment. 

Fig. 305, Aphis yuccae Cowen, tip of abdomen. 
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Fig. 306. 
Fig. 307. 
Fig. 308. 
Fig. 309. 
Fig. 310. 
Fig. 311. 
Fig. 312. 
Fig. 313. 
Fig. 314. 
Fig, 315. 
Fig. 316. 
Fig, 317. 


PLATE 17 

Myzus fibis (Linn,), head. 

Myzus cerasi (Fabr.), head. 

Myzaphie rosartm (Walker), head, alate. 

Myzaphis rosarum (Walker), third and fourth antennal segments. 
Mysaphia rosarum (Walker), fifth and sixth antennal segments. 
Myeaphis rosarum (Walker), tip of win^. 

Myzaphus rosarum (Walker), end of abdomen. 

Myzaphis rosarum (Walker), head, aptera. 

Myzaphis rosartm^{WsXker), antenna, aptera. 

Myzaphis rosarum (Walker), cornicle, aptera. 

Myzaphis rosarum (Walker), cauda, aptera. 

Myzaphis rosarum (Walker), hind tarsus, aptera. 
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INDEX TO GENEEA AND SPECIES 


A 

ahietes, Laohnus, 47. 
abietina, Myzaphis (Aphis), 134. 
abietinus, Mindarus^ 150. 
acerifolii, Drepanaphis (Siphono- 
phora, Macrosiphum), 18. 
aohyrantes, Bhopalosiphum, 80. 
agrifoliae, Symydobius, 38. 
alamedensis, Aphis, 93. 
albifrons, Macrosiphum, 60. 
albipes, Aphis, 03. 
dlni, Myzooallis, 21. 
dlnifoliae, Callipterus, 20. 
alnifoliae Lachnus, 20. 
alnifoliae Myzocallis, 22. 
dlnifoliae Prociphilus (Pemphigvs), 
146. 

ambrosiae, Macrosiphum ( Siphono- 
pitora), 60. 

americana, Eriosoma (Schizoncura), 
148. 

Amphorophora, 54. 
eioutae, 54. 
latysiphon, 54, 178. 
rubi, 54. 
rubicola, 77. 
angelicae, Aphis, 93, 
anuulata, Callipterinella (ChaitophO’ 
rus), 31. 

Aphis, 88. 
ahwiina, 134. 
alamedeusis, 93. 
albipes, 93, 
angelicae, 93. 
artemisiae, 61. 
arundinis, 130. 
atripliois, 93. 
aurantii, 129. 
avenae, 94, 179. 
hdkeri, 123, 124. 
bakeri, 6, 179. 
hellve, 24. 
herheridis, 130. 
hctulaecolens, 18. 
brassicae, 95. 
calendulicola, 96. 
capreae, 332. 
cardui, 96. 
ciiri, 96, 179. 
caryella, 30. 
ceanothi, 96. 
oeanothi-hirsuti, 96. 
cerasi, 73. 
cerasifoliae, 97. 
oitri, 105. 
cooki, 300. 
cornifoliae, 100. 
eoryli, 25. 
crataegifoliae, 100. 


dirhodum, 63. 
dryophila, 150, 
euonomi, 101. 
fahae, 102, 104. 
fagi, 13. 
frigidae, 105. 
goHsypii, 100. 
gossypii, 105, 179. 
granarium, 64. 
hederae, 106. 
horaclei, 107. 
houghtonensis, 107. 
humuli, 79. 
juglandis, 28. 
lactucac, 82. 
languinosa, 149. 
lanigerum, 149. 
lithospermi, 108. 
lutescms, 117. 
maidis, 94. 
maidis, 108. 
mali, 120. 
malifoliae, 108. 
marutae, 112. 
medioaginis, 114,179. 
middletonii, 115. 
mori, 116. 
ueomexicana, 116. 
nerii, 117. 
nymphacae, 133. 
oenotherae, 118. 
oregoncnsis, 119. 
padi, 94. 

papaverUty 102, 104. 
pastinaoaCy 133. 
pcrsicac, 85. 
persicae-nigcr, 119. 
pisi, 66 . 
platanoides, 17. 
pomi, 120, 179. 
pomiy 109. 
populifoliae, 41. 

pruniy 96. 

prunorum, 121, 179. 
prunifoliaCy 130, 179. 
pseudobrassicae, 122, 179. 
quercus, 27. 
ramona, 122. 
rhamniy 76. 
rosae, 67. 
rosarum, 134. 
rubiy 54. 
rubiphila, 122. 
rudbeckiae, 67. 
rufomaculatay 337. 
rumicis, 101, 106, 
salicicola, 123. 
sarabucifoliae, 123. 
senecio, 123, 179. 
setariae, 124. 
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sorhi, 108. 
spiraeoola^ 124. 
spiraeella, 125, 126. 
iaraxicif 71. 
tetrapteralis, 125. 
tiliae, 21. 

vibnrnicolens, 126, 179. 
vvminaliSt 45. 
yuccae, 45. 
yuccicola, 128. 
aquilegiae, Myzus, 73. 
arbutif Bhopalosiphumf 84. 

Arctaphia, 33. 
populifolii, 33. 
yiminalis, 34. 

artemiaicola, Macrosiphum (Siphono- 
phora), 61. 

artemisiae, Haerosiphum (Aphis), 61. 
arundicolens, Eucallipterus (Myzocal- 
lis), 24. 

arundicolens, Myzocallis (CaUipterus), 

22 . 

arundinariae, Myzocallia, 24. 
arundinis, Hyalopterua (Aphis), 130, 
179. 

atriplicis, Aphis, 93. 
aurantiac, Toxoptera, 129. 
aurantii, Toxoptera (Aphis), 129, 179. 
avenae. Aphis (Nectarophora, Sipho- 
coryne), 94, 179. 

B 

baccharadis, Macrosiphum (Nectaro¬ 
phora), 61. 
bakeri, Aphis, 123. 
bakeri. Aphis, 6, 179. 
halsamiferae, Pemphigus, 142. 
bellus, Myzocallia (Aphis, Callip- 
terns), 24. 

berboridis, Liosomaphis (Aphis, Bho- 
palosiphum), 130. 
betae, Pemphi^s, 142. 
hetulae, Chaiioplwrus, 31. 
betulae, Euceraphis (CaUipterus), 19, 
178. 

betulaecolens, Calaphis (Aphis, Cal- 
lipterus), 18. 
bragfi^i, Myzus, 73. 
brassicae, Aphis, 95. 

Byrsocrypta, 148, 
ulmicola, 148. 

C 

calendulicola. Aphis, 96. 

Calaphis, 18. 

betulaecolens, 18. 
castarbeae, 24. 

californica, Essigella (Laohnus), 44. 
californicum, Macrosiphum (Neotaro- 
phora), 62. 

califomicuB, CaUipterus (Monellia), 
29. 

californicus Myzocallia, 178. 
califomicuB Thecabius (Pemphigus), 
144. 


Oallipterinella, 31. 

annulata, 31. 

CaUipteruB, 28. 
almfoliae, 20. 
armdicolens, 22. 
bellus, 24. 
betulae, 19. 
betulaecolens, 18. 
californicus, 29. 
caryae, 29. 
earyella, 30. 
castaneae, 24. 
ooryli, 25. 
discolor, 25. 
hyalinus, 26. 
juglandicola, 28. 
juglandis, 28. 
punctatus, 26. 
q'uercm, 27. 
iiliae, 21. 
ulmifoia, 27. 
viminalis, 34. 

capreae, Siphocoryne (Aphis), 132. 
cardui, Aphis, 96. 
oarduinum, Phorodon, 73. 
cari. Aphis, 96, 179. 
caryae, Callipterus (Monellia), 29. 
earyella, Monellia (Aphis, Callip¬ 
terus), 30. 

castaneae, Calaphis (Callipterus), 24. 
castaneae, Myzocallis, 178. 
castanicola, Myzocallis, 178. 
ceanothi. Aphis, 96. 
ceanothi-hirsuti. Aphis, 96. 
cerasi, Myzus (Aphis), 73. 
cerasifoliae, Aphis, 97. 

Cerataphis, 140. 

lataniae, 140. 

Cerosipha, 137. 

cupreasi, 137. 

Chaitophorus, 33. 
annulata, 31. 
betulae, 31. 
negundinis, 36. 
nigrae, 37. 
populioola, 36. 
populifoliae, 33. 
salicioola, 37. 
smithiae, 34. 
viminaiis, 34. 

Chermes, 151. 
cooleyi, 151. 
ooweni, 151. 
pinicorticis, 152. 

Chromaphis, 28. 

juglandicola, 28. H 

chrysanthemi, Macrosiphum (Siphono- 
phora), 62. 

chrysanthemi, Macrosiphum, 69. 
chrysolepis, Symydobius, 38. 
cicutae, Amphorophora, 54. 
oircumUexus, Myzus (Siphonophora), 
citri, Aphis, 105. 
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dtrifoUif Macroaiphwm {Nectaro- 
phora), 69. 

Cladohius, 41. 
rufidus, 41. 
sailictif 43. 

CoceuSf 140, 
lataniacy 140. 
pinicortids, 152. 

Colopha, 148. 

ulmicola, 148. 

Coloradoa, 137. 

rufomaculata, 137. 
eoniif Siphoooryne, 133. 
cooki, Aphis, 100. 
cooleyi, Chormes, 151. 
cornifoliae, Aphis, 100. 
coryli, Myzocallis (Aphis, CalUp- 
tenis), 25. 

corylinum, Rhopalosiphum, 81. 
coweni, Chermes, 151. 
coweni, Phyllaphis (Pemphigus)^ 13. 
crataegifolii. Aphis, 100. 
ttrueis, Thomasia, 36. 

Cryptosiphum, 13. 
inhontse, 13. 

cucurbitae, Macrosiphum (8i phono- 
phora), 62. 

cuprossi, Corosipha, 137. 
cynosbaH, Myzus (Ncctarophora), 75. 

D 

davldsoni, Myzocallis, 24, 178. 
deniafus, Lachnus, 45. 
destructor, Macrosiphum, 66. 
dianihi, Rhopalosiphum, 85. 
dirhodum, Macrosiphum (Aphis), 63. 
discolor, Myzocallis (Calliptcrus), 25. 
Dropanaphis, 18. 

acerifolii, 18. 

Drepanosiphum, 17. 
acerifolii, 18. 
platanoides, 17. 

dryophila, Vacuna (Aphis, Chaito- 
phorus), 150. 

E 

EicJiocliaitophorus, 33. 

popvlifolii, 33, 

Eriosoma, 148. 
americana, 148. 
languinosa, 149, 179. 
laaigerum, 149. 
pyricola, 149. 

Essigella, 44. 

californica, 44. 
essigi, Myzocallis, 27. 

Eucallipterus, 20. 
arundicrolens, 24. 
flava, 20. 
tiliae, 21, 178. 

Euceraphis, 19. 
betulae, 19, 178. 
flava, 20. 
gillettei, 20. 
euonomi, Aphis, 101. 


F 

fagi, Phyllaphis, 13, 178. 
ferrisi, Lachnus, 47. 
flava, Eucallipterus (Euceraphis), 20. 
flocculosa, Pterocomma (Melanoxan- 
thus), 40. 

foenieuli, Siphocoryne, 132. 
fragaefolii, Myzus, 75. 
fraxini-dipctalae, Prociphilus (Pern- 
phigus), 146. 
frigidae. Aphis, 105. 
frigidae, Macrosiphum, 61. 

Fullawaya, 35. 
saliciradicis, 35. 

G 

galeopsidis, Phorodon, 81. 
gillettei, Euceraphis, 20. 
glehnus, Lachnus, 47. 
godetiae, Myzus, 85. 
gassypii, Aphis, 100. 
gOBsypii, Aphis, 105, 179. 
granarium, Macrosiphum (Aphis), 64, 
178. 

II 

hederae, Aphis, 106. 
hcraclci, Aphis, 107. 
heucherae, Macrosiphum (Siphono- 
phora), 64. 

liippophoacs, Rhopalosiphum, 81. 
houghtonensis, Aphis, 107. 

Iwwardi, Rhopalosiphum, 86. 
humuli, Phorodon (Aphis), 79. 
Hyadapfuis, 132. 
pastinacac, 132. 
umbel lulariae, 133. 

hyalinus, Myzocallis (Callipterus), 26. 
Hyalopterus, 130. 
ariindinis, 130, 179. 

I 

Idiopterus, 56. 
nephrelepidis, 56. 

J 

jasmini, Macrosiphum (Nectaro- 
plMta), 64. 

juglandicola, Chromaphis (Lachnus, 
Callipterus), 28. 

juglandis, Callipterus (Aphis), 28. 
juniperi, Lachnus, 50, 

L 

Lachniella, 50. 

tujafilinus, 50. 

Lachnus, 45. 
abiciis, 47. 
alnifoliae, 20, 22. 
calif omicus, 44. 
dentat'^is, 45. 
ferrisi, 47. 
glehnus, 47. 
juglandicola, 28. 
juniperi, 50. 
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occidentalism 47. 
oregonensis, 48. 
pini-radiatae, 48, 178. 
ponderosa, 48. 
pseudotsugae, 48. 
sabinianus, 49. 
taxifolia, 50. 
tomentosns, 178. 
tujafilinus, 50. 
vanduzei, 50. 
viminaliSf 45. 

lactucae, Macrosiphum (Nectaro- 
phora)f 65. 

lactuca Bhopalosiphum (Aphis) y 82. 
laevigaiae, Maerosiphumf 62. 
languinosa, Eriosoma (Aphis), 149, 
179. 

langerum, Eriosoma (Aphis, SchisO’ 
neura), 149. 

lataniae, Cerataphis (Cocom), 140. 
latysiphon, Amphorophora, 54, 178. 
Liosomaphis, 130. 

berberidifl, 130. 
lithospermi, Aphis, 108. 
ludovicianae, Macrosiphum (Siphono- 
phora), 65. 
luteseens, Aphis, 117. 
lycopersici, Myzus (Necfarophora), 
76. 

M 

Macrosiphum, 57. 
acerifoUi, 18. 
albifrons, 60. 
ambrosiae, 60. 
artcmisiae, 61. 
artemisicola, 61. 
baccharadis, 61. 
californicum, 62. 
chrysanthomi, 62. 
chrysanthemi, 69. 
citrifoUi, 69. 
cucurbitae, 62. 
destructor, 66. 
dirhodum, 63. 
frigida^, 61. 
granarium, 64, 178. 
heueherae, 64. 
jasmini, 64, 
lactucae, 65. 
laevigatae, 62. 
ludovicianae, 65. 
orthocarpus, 66. 
pisi, 66. 
pteridis, 67. 
rosae, 67. 
rubicola, 77. 
rudbeckiae, 67. 
rudbeckiae var. madia, 68. 
sanborni, 69. 
solanifolii, 69, 178. 
sonchella, 70. 
sonchi, 60. * 

Btanleyi, 70. 


taraxici, 71. 
tullpae, 71. 

Valerianae, 71, 

macrostachyae, Symydobius, 38. 
madia, Macrosiphum (rudbeckiae), 68. 
maidis, Aphis, 84. 
maidis, Aphis, 108. 
mali, Aphis, 120. 
malifoliao, Aphis, 108. 
marutae, Aphis, 112. 
maureri, Myzocallis, 26, 178. 
medicaginis, Aphis, 114, 179. 
Melanoxanthcnum, 41, 
rufulum, 41, 
salicti, 43. 

Melanoxanihus, 40. 

flooculosa, 40. 

Mierella, 35. 

monolla, 35. 
middletonii, Aphis, 115. 

Mindanis, 150. 

abietinus, 150. 
monella, Mierella, 35. 

Moncllia, 29. 
californxeus, 29. 
caryae, 29. 
caryella, 30. 
mori, Aphis. 116. 
morrisoni, Nectarosiphon, 78. 
Myzaphis, 134. 
abietina, 134. 
rosarum, 134. 

Myzocallis, 21. 
a/m, 21. 
alnifoliae, 22. 
aruudicolens, 22. 
arundicolens, 24. 
arundinariae, 24. 
bcllus, 24. 
californicus, 178. 
castancae, 178. 
castanicola, 178. 
coryli, 25. 
davidsoni, 24, 178. 
discolor, 25. 
cssigi, 27. 
hyalinus, 26. 
maureri, 26, 178. 
pasaiiiae, 26. 
punctatus, 26. 
quercus, 27. 
ulmifolii, 27. 
woodworthi, 27. 

Myzus, 71. 
aquelegiae, 73, 
bragpi, 73. 
cerasi, 73. 
circumflexus, 74. 
cynosbati, 75. 
fragaefolii, 75. 
godetiae, 85. 
lycoporsici, 76. 
persicae, 80, 85, 
rhamni, 76. 
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rihes, 75. 
ribifolii, 76. 
rosarum, 134. 
yarians, 77. 
vinoae, 74. 

N 

Nectarophora 
avenae, 94. 
bacoharadis, 61. 
oalifomicwn, 62. 
oitrifoliif 69. 
oynosbatif 75. 
jaaminif 64. 

Iac4uca€t 65. 
lyoopersicif 76. 

pisiy 66. 

rhamnif 76. 
rosaCj 67. 

8onchellay 70. 

ValerianaCy 71. 

Noctarosiplion, 77. 
morrisoni, 78. 
rubicola, 77. 

negundinis, Thomasia (Chaitophoms) y 
36. 

neoinoxicana, Aphis, 116. 
nrphrelepidis, Idiopterus, 56. 
nerii, Aphis, 117. 

Dervatum, Rhopalosiphum, 84. 
nigrae, CliaitopJioruSy 37. 
nigrouervowa, Pentalonia, 78. 
nymphaeae, Siphocoryao (Aphis, Eho- 
palosiphum), 133, 179. 

O 

occidentalis, Lachnus, 47. 
ocnotherae, Aphis, 118. 
orcgouensis, Aphis, 119. 
oregoneiisis, Lachmis, 48. 
orthocarpua, Macrosiphum, 66. 

P 

padty Aphis, 94. 
jmnicoJa, Schizoneura, 150. 
pasaniae, Myzocallis, 26. 
pastinaeae, Siphocoryne (Aphis, Hy- 
adaphis), 133. 
pastinaeae, Byadaphis, 132. 
IVmphigus, 141. 
alnifoliae, 146. 
balsamiferae, 142. 
betae, 142. 
calif omicus, 144. 
coweni, 13. 

fraxim-dipetalae, 146. 
populicaulis, 143. 
populiconduplifolius, 145. 
popuUmomlis, 145. 
populiriransversus, 143. 
populi-transversus, 143. 
radioioola, 141. 
ranunculi, 144. 
venafuscus, 146. 


Pentalonia, 78. 

nigronervosa, 78. 
persicac, Bhopalosiphum (Aphis, 
Myzus), 179, 185. 
persicafe-niger, Aphis, 119. 

Phorodon, 79. 
carduinum, 73. 
galeopsidis, 81. 
humuli, 79. 
scrophulariae, 80. 

Phyllaphis, 12. 
coweni, 13. 
fagi, 13, 178. 
querei, 15. 
quercicola, 15. 

Phylloxera, 152. 
popul-aria, 1.53. 
salicola, 153. 
vastatrix, 152. 
vitifoliae, 152. 

Phylloxerina, 153. 
popularia, 153. 
salicola, 153. 

pinicortleis, Chermes, 152. 
pini-radiatae, Lachnus, 48, 178. 
pisi, Macrosiphum (Aphis, Nectaro- 
pfiora), 66. 

platanoides, Drepanosiphum (Aphis), 
17 . 

pomi, A phis, 109. 
pomi, Aphis, 120, 179. 
ponderosa, Lachnus, 48. 
popularia, Phylloxerina (Phylloxera), 
293. 

populea, Ptcrocomma, 41. 
populicaulis, Pemphigus, 143. 
populicola, Thomasia (Chaitophorus), 
36. 

populicoiidupKfolius, Thecabius (Pem¬ 
phigus), 145. 

popuhfoliae, Chaitophorus, 33. 
populifoliae, Pterocomma (Aphis), 41. 
populifolii, Arctaphis (Eichochaito- 
phorus), 33. 

populimonilis, Thecabius (Pemphi¬ 
gus), 145. 

populi’transversus. Pemphigus, 143. 
populi-transversus, Pemphigus, 143. 
Prociphilus, 146. 
alnifoliae, 146. 
fraxini-dipetalae, 146. 
venafuscus, 146. 
pruni. Aphis, 96. 
pntnifoliacy Aphis, 180, 179. 
I^runorum, Aphis, 121, 179. 
pseudobrassicae, Aphis, 122, 179. 
pseudotsugae, Lachnus, 48. 
pteridis, Macrosiphum, 67. 
Pterocomma, 40. 
ilocculosa, 40. 
popviea, 41. 
populifoliae, 41. 
smithiae, 43. 
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punctatuB, MjzocalliB (Callipterui), 
26. 

pyrioola, Erioaoma, 149, 

Q 

querci, PhyllaphiSf 15. 
quercif Sohieoneura, 15. 
quercicola, PhylUtphis, 15. 
quereiis, Myzocallis {Aphis, CalUp- 
ierus), 27. 

B 

radicicola, Trifidaphis (Pemphigus), 
141. 

ramona, AphiSy 122. 
ranunculi, Pemphigus, 144. 
rhamni, Aphis, 76. 
rhamni, Myzus (Neetarophora), 76. 
rhois, Bhopalosiphiimj 86. 
Bhopalosiphum, 80. 
aohyrantis, 80. 
arhuti, 84. 
herheridis, 130. 
corylinum, 81. 
dianthi, 85. 
hippophoaeB, 81. 
howardi, 86. 
laciueae, 82. 
n«rvatum, 84. 
nymphaeae, 133. 
persicae, 85, 179. 
rhois, 86. 
tulipae, 85. 
violae, 86. 
ribifolii, Myzus, 76. 
ribes, Myzus, 75. 

rosoe, Macrosiphum (Aphis, Nectaro- 
phora), 67. 

rosarum, Myzapliis (Aphis, Myzus), 
134. 

rubi, Amphorophora (Aphis), 54. 
rubicola, Nectarosiphum (Macro¬ 
siphum) (Amphorophora), 77. 
rubiphila, Aphis, 122. 
rudl^ckiae, Macrosiphum (Aphis), 67. 
rudbeekiae var. madia, Macrosiphum, 
68 . 

rufomacttlata. Color ad oa (Aphis), 137. 
rufulum, MelaTWxantheritm, 41. 
rufulus, Cladobius, 41. 
rumiois, Aphis, 101. 

S 

sabinianus, Lachuus, 49. 
salicicola, Aphis, 123. 
salicicola, Thomasia (Chaitophorus), 
37. 

salicieorticis, Symydobius, 39. 
salieiradicis, Fullawaya, 35. 
salicis, JSiphocoryne, 132. 
salicola, Phylloxerina (Phylloxera), 
153. 

salieti, Cladobius (Melanoxan- 
ihermm), 43. 


sambucifoliae, Aphis, !(^3. 
sanborni, Maerosiphim^ ^'9. 
Sohizoneura, 148. 
amerioana, 148. 
lanigerum, 149. 
panicola, 150. 
querei, 15. 

scrophulariae, Phorodon, 80. 
senecio. Aphis, 123, 179. 
setariae, Aphis, 124. 

Siphocoryne, 131. 
avenae, 84. 
capreae, 132. 
conii, 133. 
foenicvli, 132. 
nymphaeae, 133, 179. 
pastinacae, 133. 
salicis, 132. 
xylostei, 133. 

Siphonophora, 60. 
acerifoHi, 18. 
ambrosiae, 60. 
artemisicola, 61. 
ohrysanthcrrU, 62. 
circumflexus, 74. 
cucurbitae, 62. 
heucherae, 64. 
ludovidanae, 65. 
solan if oHi, 69, 
sonchella, 70. 
tulipae, 71. 

smithiae, Pterocomma (Chaitophorus), 
43. 

solanifolii, Macrosiphum (Siphono¬ 
phora), 69, 179. 

sonchella, Macrosiphum (Siphono¬ 
phora) (Neetarophora), 70. 
sonchi, Macrosiphum, 60. 
sorbi, Aphis, 108. 
spiraecola, Aphis, 124. 
spiraeella. Aphis, 125, 126. 

Stanley!, Macrosiphum, 70. 
Symydobius, 37. 
a^rifoliae, 38. 
chrysolepis, 38. 
macrostachyae, 38. 
salicieorticis, 39. 

T 

tahoense, Cryptosiphum, 13. 
taraxici, Macrosiphum (Aphis), 71. 
taxifolia, Lachnus, 50. 
tetrapteralis. Aphis, 125. 

Thecabius, 144. 
calif omicuB, 144. 
populiconduplifolius, 145. 
populimonilis, 145. 

Thomasia, 35. 
crucis, 36. 
negundinis, 36. 
populicola, 36. 
salicicola, 37. 
viminaZis, 34. 
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tiliae, Eucalli^terus (AphiSf Callip- 
terus)f . 178. 

tomentoBUS; Lachsus^ 178. 

Toxoptera, 129. 
aurantiae, 129. 
aurantii^ 129, 179. 

Trifidaphia, 141. 

radieicola, 141. 

Tuberolachnus, 45. 
viminaliB, 45. 

tujafilinuB, Lachnua (Lachn€illa)j 50. 
tulipae, Macroaiphum (Siphonophora)^ 
71. 

tuUpaef Shopalosiphwmf 85. 

U 

ulmicola, Colopha (Brysocrypta), 148. 
ulmifolii, Myzocallis (Callipt€ruf{)j27. 
umhelMariae, EyadaphiB, 133. 

V 

Vacuna, 150. 
dryophila, 150, 

Valerianae, Macroaiphum {Nectaro- 
phora)j 71. 


vanduzei, Lachnua, 50. 
varians, Myzus, 77. 
vastatrix, Phylloxera, 152. 
venafuscus, ProciphiluB (Pemphigus), 
146. 

virburnicolens, Aphia, 126, 179. 
vimiiialis, Arctaphis (Callipterus, Chat- 
tophorus, Thomasia), 34. 
viminalis, Tuberolachnus (Lachnus) 
(Aphis), 45. 
vinoae, Myzus, 74. 
violae, Bhopalosiphum, 86. 
vitifoliae. Phylloxera, 152. 

W 

woodworthi, Myzoccdlis, 27. 

X 

xylostci, Siphocoryne, 133. 

Y 

yuecae, Aphis, 128. 
yucoicola. Aphis, 128. 
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PART I 

TAXONOMIC STUDIES 

BT 

P. H. TIMBEBLAKE 


In the fall of 1919 Mr. C. P. Clausen made extensive collections of 
the mealybug, Pmidococfus maritimus (Ehrhom), at Fresno, 
California, for the purpose of studying its parasites, and at that time 
discovered nine species of chalcid-flies, besides three more which he 
had previously reared from the same host in Southern California. 
These three latter species, Chrysoplatycems splendens (Howard), 
Zarhopalus sfee/dont Ashmead, and Pscudaphycus angelicus (Howard), 
being comparatively well known, will not be considered here; but of 
the species from Fresno Mr. Clausen has requested me to give a 
systematic review as a preliminary to his own account of their biology 
and habits. According to Clausen's observations five of these parasites 
are primarj'^ and four secondary in habits. Of the primary parasites, 
four of the species have been described by A. A. Girault from material 
collected at Fresno by Harry S. Smith and R. L. Nougaret. With the 
exception of Acerophagus noiativentris (Girault) these species require 
further consideration on account either of incorrect generic allocation 
or because the male sex has not been previously known. Accordingly, 
each parasite is listed below with such descriptive notes and remarks 
as were deemed necessary to clear up points of obscurity. The types 
of the new'species will be deposited in the United States National 
Museum. 

For aid in determination of two of the secondary parasites, I am 
indebted to Mr. A. B. Gahan, who has compared material with types 
in the National Museum. 
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Family Encyrtidae 
Tribe Ectromatini 
Anagynu Howard 

This gfenus has been much misunderstood as many of its species 
have been described under other genera. Not a few placed here by 
Qirault belong to Anagyropsis and elsewhere. The European species 
were included by Mayr in Blastothrix; and a few others have been 
described since in this genus, but they differ greatly from the geno- 
type, Blastothrix sericea (Dalman). These species include hohemani 
(Westwood), shbnherri (Westwood), ywcae (Coquillett), insolitvs 
(Howard), and subproximvs (Silvestri). Masi has also described and 
figured under Blastothrix an unnamed species from the Seychelles 
Islands. 

Anoityrus has been confused also with Dinocarsis Forster to which 
it is really closely related. Dinocarsis differs principally in being 
more robust, with the mesoscutum shorter than the scuteUum and with 
the axillae more or less widely separated, whereas Anagyrus is 
slenderer, with the mesoscutum as long or usually longer than the 
scutellum and with the axillae contiguous or almost meeting medially. 
Species of Anagynts that were described under Dinocarsis include 
thyridopterygis (Ashmead), pulcher (Ashmead), abnormis (Girault), 
and flavimesopleurum (Girault). 

A few species have been described under Aphycus Mayr, a genus 
which they superficially resemble in type of sculpture, coloration, 
expanded scape, and venation. These include dactylopii (Howard), 
nigritiis (Howard), and townsendi (Howard). 

The genus Epidimocarsis Girault was erected for certain Australian 
species which differ from typical Anagyrus in some minor points, but 
probably it will not be practicable to recognize them as forming more 
than a subgenus of Anagyrus; Girault, himself, has fully synonymized 
his genus. Besides the Australian species described under Epidino- 
carsis, there arc two others, pseudococci (Girault) and subalbicomis 
(Girault), which belong to Anagyrus in the strictest sense. 

Ashmead also referred two species of Cerehysius describfjl by 
Howard to Anagyrus, but just how correctly I am unable to determine 
as the types have not been accessible. It is apparent from the descrip¬ 
tions that these two species are certainly not Cerehysius, nor on the 
other hand are they quite typical of Anagyrus, although they seem to 
be closely allied thereto. 
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In 1913 Br^thes erected the genus Parmudo for a South American 
species, which is at least closely allied to Aimgyrusy and possibly not 
different enough to be regarded as the type of a distinct genus. I 
regard his genus Philoponectroma as the presumptive male of Paror 
ntma. This presumption would become nearly a certainty if we knew 
that the types were reared from the same host, which appears to be the 
actual case from the data given by Brethes. 

Anagyrus as it is now recognized was accurately placed by Ash- 
mead in his generic tables, and it has recently been correctly used by 
Mercet in his monograph of the Encyrtidae of Spain, except in regard 
to the male sex, which is placed by him under Philoponectroma^ 
whereas the males described under Anagyrus differ in several 
important characters from the true male of Anagyrus. 

Besides the Australian species described by Girault under Ana^ 
gyrus, but later distributed to other genera, there are two North 
American species which I believe should be removed. Anagyrus 
pallidipes Ashmead, I think, should be removed to a new genus, and 
Aimgyrus nuhilipennis Girault evidently belongs to Coccidoxenus, and 
may be cited as C, nuhilipennis (Girault). 

The species of Anagyrus appear to be numerous. It would not be 
surprising if hundreds of species are finally discovered and described, 
especially from the tropics. Most of these species are parasitic in 
mealybugs of the genus Pseudococcus and allied genera of the 
Dactylopiinae. The numerous species which I have seen show great 
plasticity in structure, especially in sculpture, pilosity, shape of the 
head, position of antennae, venation, etc., so that the genus might be 
considerably subdivided into more or less natural sections or sub- 
genera. Just how far these groups actually intergrade with one 
another can be determined only by the accumulation of much more 
material than is available at present. 

The North American species remaining in Anagyrus may be 
separated as follows: 

FEMALES 


]. Prontovertex in dorsal view of head distinctly longer than wide. 3 

Frontovertex about as wide as long.. 2 


2. Scape very wide or about one-half as wide as longj wings of normal shape; 
general coloration orange-yellow, pedicel and club black, funicle entirely 

white... townaeadi (Howard) 

Scape about one-third as wide as long; wings narrow, their greatest width 
not over one-third of their length; general coloration blackish, the funicle 
and club entirely black.-... nigxitiui (Howard) 
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8. Ocellar triangle more nearly reetangular, the frontovertex about ono^fOurtb 

longer than wide......... 4 

Ocellar triangle more or lees acute; frontovertex one*half or more longer 
than wide......— 6 


4. Host of ecape except base and apex, pedicel except extreme apex, and first 

funicle joint black, rest of antennae yellowish white..... 5 

Antennae with first two funicle joints black, otherwise the same; general 
color of head and thorax orange-yellow, with cheeks, lower part of face, 
occiput, collar of pronotum, axillae, and scutellum partly blackish, 
propodeum and abdomen black, legs pale dusky yellowish, the hind 
femora brown along inner dorsal margin, and hind tibiae blackish except 
towards apex.clammi n. sp. 

5. General coloration black, the frontovertex and dorsum of thorax brown, the 

pleura yellowish; legs pale yellowish with the hind femora and base of 

hind tibiae brown.....yuecae (Coquillett) 

Like yuecae except the thorax above is black with a trace of brownish on 
the sides of mesoscutum and on the axillae in some specimens, the fronto¬ 
vertex with brown or mostly black; legs without brown on the hind 
femora and tibiae...sabalbloomis (Girault) 

6. Frontovertex with small, scattered pin-punctures; head and mesoscutum black, 

the scutellum orange-yellow; pedicel and first five funicle joints black, 

last funicle joint and club white_thyxidoiiiteKygis (Ashmead) 

Frontovertex without pin-punctures; head and thorax bright orange-yellow; 
pedicel and first three funicle joints black, last three funicle joints and 
club white...-.pulcher (Ashmead) 


Anagynu clauaeni n. sp. 

ligure 1 

Female ,—General shape of head nearly as in A. pseudococ>ci 
(Girault), being submeniscifonn and moderately thin fronto-occipi- 
tally; as seen from the side, anterior outline is nearly uniformly 
rounded; as seen from in front, it is slightly wider than long, the eyes 
protuberant below, the cheeks converging toward the mouth; as seen 
from above, anterior outline is well rounded, occipital margin concave; 
frontovertex continuous with the face and moderately widening 
anteriorly, the portion seen in dorsal view about a fourth longer than 
wide; ocellar triangle nearly equilateral, the posterior ocelli about 
their own diameter from the eye margin and somewhat more distant 
from the occipital margin; eyes large, broadly oval, a little dive^ng 
below; cheeks somewhat shorter than the width of the eyes; antennal 
scyobes in the form of rather shallow groves, slightly converging above 
and reaching well upward between the eyes. 
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Antennae (fig. 1) inseited moderately close to the oral margin, the 
sockets narrowly oval, subparallel and placed hardly more than their 
own length apart; scape broadly expanded or nearly one-half as wide 
as long, the ventral margin uniformly rounded; pedicel elongate, 
dightly longer than the second f unicle joint but shorter than the first; 
flagellum cylindrical, increasing slightly in width distad, the funicle 
joints becoming successively shorter although the second and third 
joints are about equal; first funicle joint about a half longer than the 
sixth, the latter nearly a half longer than wide; club oval, equal in 
length to the last two funicle joints and one-half of the fourth joint 
combined, and somewhat wider. 



Fig. 1. Anagyrus clauaeni n. sp.: antenna of female. 


Thorax of normal structure, or practically as in pseudococci, 
daetylopii, and allied species, the posterior margin of the mesoscutum 
very obtusely angulate medially, and not sinuate on either side of the 
middle; abdomen as long as the thorax, of normal structure, the 
ovipositor not protruded. 

Wings broad and reaching far beyond apex of abdomen; marginal 
vein about three times as long as thick and a little shorter than the 
slender stigmal vein, postmarginal spur-like and not over one-half as 
long as the marginal; speculum broad, not quite reaching to the 
stigmal vein and widely separated from the posterior margin of the 
wing, but with a small cut-off portion close to the posterior margin; 
disk of wing before the speculum uniformly ciliated, the setae next 
to the speculum not greatly coarser than those beyond. 

Head and body mostly opaque, with extremely fine or microscopic 
reticulate thimble-like punctures, under low magnification appearing 
alutaceous; the tergum of abdomen with considerably coarser but 
otherwise similar sculpture; propodeum, except toward the sides and 
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the sides of the venter, much smoother and somewhat shining. Eyes 
covered with short, erect, and rather numerous setae; face, cheeks, 
posterior orbital region of head, pronotum and mesonotxun covered 
with abundant whitish appreased and somewhat scale-like hairs, those 
on the thorax seriately arranged; scutellum also with three pairs of 
short blackish bristles on each side near the apex, decreasing succes¬ 
sively in size anteriorly; metapleura rather thickly clothed with 
whitish hairs not concealing the surface, most of which are less scale¬ 
like and more erect than those of the mesonotum; abdomen above with 
similar but much sparser hair, very short and fine at the base, and 
becoming much longer toward the apex. 

Frontovertex and face orange (Ridgway), the thorax above about 
Mars yellow, the propleura and mesopleura yellow ocher (Ridgway) 
with the sutures narrowly fuscous and the prepectal plates slightly 
paler oehreous; tegulae creamy white with a triangular pale fuscous spot 
in the middle of apical margin; facial prominence between antennae, 
a spot on either side of face just outside of the antennal sockets, the 
occipital margin of cheeks, most of occiput except the dorsal margin, 
and collar of pronotum, fuscous; axillae except apical and lateral 
margins, entire margin of scutellum, and a medium longitudinal band 
from its base somewhat more than halfway to apex, brown to fuscous; 
metanotum, propodeum, metapleura, and abdomen, fuscous. Scape, 
pedicel, and first two funicle joints, fuscous; base and subapical cross¬ 
band of scape, extreme apex of pedicel and rest of fiagellum, yellowish 
white. Legs cream color (Ridgway), the middle and most of hind coxae 
fuscous; dorsal margin of front leprs from base of coxae to apex of 
tibiae pale brownish; a spot at apex of middle femora above, and 
dorsal margin of middle tibiae except at apex, dilute fuscous; inner 
surface of hind femora next to the dorsal margin, the hind tibiae 
except toward apex and especially on the lower side, and hind tarsi, 
fuscous; front tarsi and the four apical joints of middle tarsi brown. 
Wings hyaline, the veins dilute fuscous. 

Length of body: 1.73; length of head: 0.580; width of head: 0.622; 
width of vertex: 0.221; width of mesoscutum: 0.662; length of fore- 
wing: 1.71; width of forewing: 0.754 mm. 

Male. —^Unknown. • 

Described from one female (type) reared October 15, 1919, from 
Pseudococcus maritimus (Ehrhom) on grape, Fresno, California (C. 
P. Clausen), Clausen's no. 907. The type is in good condition except 
that the flagellum of one antenna is missing. 
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Anagynu sttbalbicornis (Oiranlt) 

Plate 19, figure 3 

Spidinoear9%B suhalbicomii Girault, Psyche, vol. 23, p, 44, 1916, ?. 

The female of this species is nearly identical in structure with 
clauseni and except for coloration I am able to point out only minute 
and illusive differences. The marginal vein is slightly thicker in 
subtUbicornis, distinctly more widened at the juncture with the 
stigmal, and the latter is somewhat thicker and not narrowed toward 
the base as in clauseni The ocellar triangle is slightly more rec¬ 
tangular with the posterior ocelli a trifle farther apart, each one being 




Fig. 2. Apagyrus suhalbtcornia (Girault): a, antenna of female; 
hf antenna of male. 


about equidistant from the eye and occipital margins. The funicle of 
the antenna (fig. 2a) is also slightly slenderer than in clauseni. In 
June, 1917, I compared sttbalbicornis with the type of yuccae but 
noted no structural differences. The main differences in color between 
the three species are brought out in the table of species. Measurements 
of the female follow for comparison with the male, and with the 
female of clauseni 

Length of body: (1.49 to 2.17) 1.72; length of head: 0.549; width 
of head: 0.608; width of vertex: 0.226; w’idth of mesoscutum: 0.613; 
length of forewing: 1.60; width of forewing: 0.697 mm. 

Male .—Head rather thinner fronto-occipitally than in the female 
but much less menisciform, as the face and frons are separated by 
a distinct 'angle; as seen from the side, the dorsal surface is well 
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rounded to a little below the middle of the eyes and from that point 
to the oral margin the outline is nearly straight; as seen from in front, 
the head is about as wide as long, uniformly rounded in outline above, 
but strongly convergent from the eyes to the narrow mouth; eyes much 
smaller, more rounded, and about a third longer than wide; fronto- 
vertex fully a third wider than long and somewhat wider anteriorly *, 
ocelli larger, in a right-angled triangle, the posterior pair almost 
touching the occipital margin and about one and a half times their 
own diameter from the eye margins; cheeks almost as long as the 
eyes; face longer than wide; nearly plane or very slightly convex 
below, greatly concave above between the eyes, the antennal scrobes in 
the form of short, parallel, very shallow grooves near the middle of 
the concavity, the usual facial prominence between the antennae very 
weak. 

Antennae (fig. 2b) inserted high up on the face on a level with the 
lower comers of the eyes, the sockets broadly oval, slightly converging 
above and about their own length apart. Scape rather short, some¬ 
what expanded beneath, appearing narrowly oval in lateral view, a 
little over one-third as wide as long excluding the radicle; pedicel no 
longer than thick and distinctly thicker than the flagellum; funicle 
joints elongate, cylindrical, notched above at the articulations, the 
last five joints subequal, each about a fourth shorter than the first 
joint; club solid, elongate cylindrical, and tapering to an acute apex, 
in length distinctly greater than the two preceding joints combined. 
Flagellum clothed with long erect hairs, gradually shortening toward 
the apex beginning with the last funicle joint, and arranged in indis¬ 
tinct whirls except on the club, where they are scattered and more 
numerous as well as shorter; first funicle joint with about five whirls, 
the following joints each with two whirls or one close to either 
end and with several additional hairs near the middle of each; in 
addition the hairs on the lower side of the joints are shorter and 
decumbent; ventral margin of the last funicle joint and base of club 
ornamented with a continuous row of small erect elongate oval whitish 
scales, arranged respectively seven and five on each. 

Thorax as in the female; abdomen somewhat diorter than the 
thorax and ahaped nearly as in the female except that the apex ft more 
rounded and the tergum is not sunken in after death. 
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Forewings proportionately wider than in the female; marginal vein 
shorter, about twice as long as thick and not enlarged distad as in the 
female, the postmarginal vein much slenderer at base but the stigmal 
vein about the same; speculum wide, separated from the stigmal vein 
by only two or three fine setae and rather narrowly separated from a 
cut-off portion next to the posterior margin; lying just before and 
parallel with the speculum and separated therefrom by a double row 
of coarser setae is a second hairless band somewhat narrower and 
shorter than the other; the basal part of the wing otherwise well 
covered with setae. 

Sculpture and vestiture nearly as in the female, but the hair on 
the thorax not so conspicuously white; the face, however, more thickly 
and conspicuously white-haired. 

Head and body opaque black, the mesopletira yellow ocher (Ridg- 
way), propleura slightly paler ochreous, the prepectal plates and 
tegulac creamy white, the latter with a large quadrate fuscous spot at 
outer apical comer. Antennae black, the flagellum becoming dilutely 
fuscous toward the apex; the basal third of the scape (excluding 
radicle) white and the ventral margin on apical half transparent 
while. Legs creamy white, the hind femora slightly dusky, hind 
tibiae except toward apex on the lower side, hind and front tarsi 
and most of middle and hind coxae fuscous, the last four joints of 
middle tarsi nearly black. Wings hyaline, the veins fuscous. 

Length of body: (1.18 to 1.32) 1.23; length of head: 0.466; width 
of head: 0.504; width of vertex: 0.275; width of mesoscutum: 0.518; 
length of forewjng: 1.37; width of forewing: 0.645 mm. 

The material of suhalbicornis studied includes 4 females reared in 
October, 1914, by H. S. Smith, California State Insectary No, 675; 
and 27 females, 3 males reared in October and November, 1919, by 
C. P. ('lausen, all from the grape mealybug. Pseudococcus maritimus 
(Ehrhorn), at Fresno, California. 

Pseudleptomastix Girault 

This genus is similar to Leptomastix Mayr and Leptomastidea 
Mercet, but differs in the reticulate sculpture, the black coloration with 
a distinct metallic luster on certain portions of the body, and the white 
tegulac, and prepectal plates. 
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Pseudleptomastix aquammulata Girault 

PBcudleptomastia; aquammulatus Girault, Ann. Entom. Soc. Am., vol. 8, 
p. 272, 1915, $. 

Paraleptomastix notatus Girault, Entomologigt, vol. 50, p. 38, 1917, $, 

The female has been described twice by Girault. The synonymy 
cited above is based on examinations of the types in the United States 
National Museum. The general color of the female is much less 
greenish than might be gathered from Girault’s first description, as the 
rather slight greenish luster of the vertex and mesoscutum is not at all 
apparent in certain aspects. The scutellum is opaque black, the face, 
cheeks, and mesopleura are dark blue or purplish, and the abdomen 
is not black but as compared with the mesopleura rather brilliant 
metallic blue and purple, and practically bare." 

Moreover, I would call the head rather distinctly menisciform as 
it forms nearly a hemisphere in outline in side view, but with the 
curvature slightly oblated below. In frontal view the head is almost 
circular with the oral margin distinctly projecting beyond the outline 
of the circle. The eyes are large, rather broadly oval, and broadly 
continuous above with the occipital margin; the cheeks are moderately 
long or about equal to two-thirds of the width of the eyes. 

As compared with several undescribed species in my collection the 
following appear to be the most important specific characters: the 
slight duskiness of the wings; the frontovertex nearly twice as long 
as the posterior width when measured from the occipital margin to 
the apex of the scrobes; the very gradual and comparatively slight 
increase in width of the frontovertex anteriorly; the pubescence of 
mesoscutum entirely whitish, and the comparative shallowness of the 
facial impression and scrobes. 

The measurements of a female of maximum size are as follows: 
length of body: 1.296; length of head: 0.447; width of head, 0.454; 
width of vertex: 0.188; length of antennae, 1.089; width of meso¬ 
scutum : 0.440; length of forewing; 1.202; width of forewing: 
0.450 mm. 

Male .—Head considerably thinner fronto-occipitally and much less 
menisciform than in the female and with a distinct obtuse angi||ation 
between the planes of the face and frontovertex; as seen from above 
the anterior outline is well rounded, the occipital outline slightly 
concave; as seen from in front the outline abov'e is circular, but the 
rather long che^ below convolve sharply toward the narrow mouth; 
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as seen from the side the dorsal outline is only slightly convex and 
about a third shorter than the straighter facial outline. Eyes much 
smaller or hardly longer than wide, narrower above toward the 
occipital margin, their general shape that of an isosceles spherical 
triangle; frontovertex about a half wider than long; the large ocelli 
in an obtuse-angled triangle, the posterior pair almost touching the 
occipital margin and distinctly more than their own diameter from the 
eye margin; cheeks about as long as the greatest width of the eyes; 



Pig. 3, Tseudleptomaatxx squammulata Girault: a, antenna of female; 
b, antenna of male. 


face slightly longer than wide, the prominence between the antennae in 
the form of a narrow longitudinal ridge reaching from the oral margin 
to just above the antennal sockets; scrobal impression subcircular but 
divided in its lower half by the facial ridge, and in the upper part two 
slightly deeper and smoother grooves originating at the antennal 
sockets, which converge sharply in the first half of their length and 
then abruptly ascend almost parallel. 

Antennae (fig. 36) inserted high up on the face with the sockets 
situated on the ocular line; scape of moderate length or somewhat 
shorter than the pedicel and first two funicle joints combined, com¬ 
pressed, and subfusiform as seen from the side; pedicel about as long 
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as thick and about one-third as long as the first funicle joint; flagellum 
elongate, cylindrical, with long, more or less verticillate hairs which 
decrease in length toward the apex of the club, the first and sixth 
funicle joints with three whirls, each of the remaining funicle joints 
with two whirls, the hairs on the club more evenly distributed; funicle 
joints all about three times as long as thick and moderately excised 
at the articulations; club entire, about as long as the last two funicle 
joints combined and tapering to the acute apex. 

Thorax and abdomen nearly as in the female. Wings considerably 
shorter and proportionately wider, the fringe of the posterior margin 
slightly longer; marginal vein shorter than in the female and some¬ 
what shorter than the stigmal, the latter forming an angle of about 
65 degrees with the postmarginal vein, moderately long and tri¬ 
angularly enlarged toward the apex, the postmarginal somewhat longer 
than the stigmal and fully twice as long as the marginal vein. 

Head more rugosely reticulate than in the female, with the reticu¬ 
lations becoming nearly effaced on the cheeks and lower part of the 
face; sculpture of the thorax nearly as in the female except on the 
scutellum which is very finely reticulate and slightly shiny, whereas 
in the female there is a very dense, fine, thimble-like puncturation 
producing an opaque effect. Pubescence much as in the female, except 
that the fine, white, appressed hairs of the mesoscutum are confined 
to the basal half. 

Head shining black and with a very slight dark greenish luster; 
mesoscutum and axillae nearly like the head, the scutellum somewhat 
shiny black and not at all metallic; prothorax, propodeum, and 
mesopleura shiny blackish or fuscous; the prepectal plates and tegulae 
pale yellowish white, the latter dilutely fuscous on the apical margin; 
abdomen shining black, the basal tergite and underparts with a rather 
weak bluish luster. Antennae fuscous, but paler or slightly yellowish 
toward the base of the scape, the legs yellowish including the front 
and middle coxae, but the hind coxae and femora fuscous or blackish, 
the dorsal side of the apical joints of the front and middle tarsi, the 
dorsal side of the hind tarsi almost entirely, and that of the hind 
tibiae, fuscous or brownish. Wings very faintly smoky, somewhat 
clearer than in the female, or almost hyaline; the veins pale brrpmish. 

Length of body: 0.926; length of head: 0.292; width of head: 
0.327; width of vertex: 0.186; length of antenna: 1.077; width of 
mesoscutum: 0.315; length of forewing; 0.855; width of forewing: 
0.388 mm. ’ 
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Redescribed from two females reared in October, 1914 (H. S. 
Smith), California State Insectary No. 675; and four females, one 
male reared in November, 1919 (C. P. Clausen), all from Pseudo- 
coccus maritimus (Ehrhom) collected at Fresno, California. 


Zarhopalus Asbmead 

Zarhopalua Ashmead, Proc. U. S. Nat. Mus,, vol. 22, p. 342, 406, 1900. 

Anagyrella Qirault, Jour. New York Entom. 8oc., vol. 23, p. 168, 1915. 

Three species of this genus have been found in the United States, 
the first one of which w^as described by Howard in 1881 as EncyrUis 
wquisitor. Recent references to Aphidencyrtus inquisitor based on 
the supposed type of Howard's species do not relate to this species, 
which by the original description and figure clearly belongs to 
Zarhopalus. The real type of inquisitor may be lost as I have not 
been able to find it at the National Museum. The species was based 
on a single female specimen reared from Pseiidococcus citri (Risso) 
on orange at Jacksonville, Florida. The two species from St. Vincent, 
Encyrtus crassus and E. quadricolor both of Howard, included by 
Ashmead, apparently do not belong to Zarhopalus, 

The male of Zarhopalus has not been described, for although 
Ashmead included the genus in his tables for the male sex, it was 
placed altogether on supposition and mostly incorrectly. The principal 
generic characters of the male are as follows: 

Male, —Head rather thin fronto-occipitally, the frontovertex about 
as wide as long, the face strongly inflexed and with a large, deep, sub- 
circular scrobal impression. Antennae inserted al)out halfway between 
the ocular line and the oral margin; the scape short and fusiform, 
reaching slightly beyond the scrobal impression; pedicel short but a 
little longer than thick and slenderer than the following joints; 
flagellum thick and cylindrical, the funicle joints much shorter than 
wide and subequal in length; club entire and about as long as the three 
preceding joints combined. Mandibles narrow at apex, indistinctly 
tri dentate, with a median acute tooth, and a much shorter and rather 
indistinct tooth on each side. 

Thorax strongly convex above, the pronotum very short and 
strongly arcuate; mesoscutum large, about twice as wide as the median 
length; axillae slightly separated medially; scutellum convex, rounded 
at apex, a little shorter than the mesoscutum, the sides well elevated 
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and rotmding'ly declivous. Abdomen considerably shorter than the 
thorax, strongly depressed, the basal corners and apex well rounded. 
Wings rather short and broad, the costal cell wide; the submarginal 
vein slender throughout and reaching to the middle of the disk; 
marginal vein slightly longer than thick or nearly punctiform; stigmal 
vein of moderate length and at an angle of about 45 degrees with the 
margin; postmarginal vein about a half longer again than the stigmal; 
disk of wing including basal area moderately thickly pubescent with 
very short’ setae, the speculum distinct, marginal cilia very short. 
Legs of normal length; the middle tarsi not thickened toward the base, 
the tibial spur short; hind tarsi long and slender and distinctly longer 
than the middle pair. 

Head and body finely shagreened, the face, apex, and sides of 
scutellum, and apical half of the abdomen smoother, the frontovertex 
with numerous fine pin-punctures. Pubescence very fine and incon¬ 
spicuous but rather abundant on the mesoscutum; the scutellum 
medially with several lines of fine hairs, the eyes with fine, short 
pubescence. Coloration metallic, but rather dull. 

The three species found in the United States may be separated as 
follows: 


FEMALES 

1. Frontovertex hardly more than a half longer again than wide and with sparse 

fine punctures; ocelli in an obtuse-angled triangle. 2 

Frontovertex about twice as long as wide, much more distinctly and closely 
punctured, ocelli in a right-angled triangle; scape comparatively broad; 
coloration bluish black with a slight greenish luster on the frontovertex 
and notum in certain aspects; wings comparatively deeply stained but 
becoming somewhat clearer at the base.corvixius (Girault) 

2. Scape compressed and moderately expanded beneath on the inner side; face 

smooth, the mesoscutum less distinctly punctured than the frontovertex; 
coloration bluish or greenish black, generally with a strong greenish 
luster on the frontovertex and notum; wings clear at the base and more 

or less deeply stained on the remaining part.slheidonl Ashmead 

Scape subcylindrical and slightly widened toward the apex, frontovertex and 
face delicately punctured, the mesoscutum with coarser punctures; color¬ 
ation black with a bluish luster on the head, coppery refieetions on the 
mesoscutum, and purplish on the scutellum and abdomen; wings clear on 
the basal third, the remaining part clouded. Inquialtor (}|pward) 
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Zarhopaltts corvinus (Qirault) 

Plate 18, figure 1 

Anagyrella eorvina Girault, Jour. New York Entom. Soc., vol. 23, p. 169, 
1915, ?. 

Female .—Length of body: (0.947 to) 1.713; length of head: 0.553; 
width of head; 0.662; width of vertex: 0.221; length of antenna: 
0.867; width of mesoscutum: 0.645; length of forewing: 1.369; width 
of forewing: 0.575 mm. 



rig. 4. ZarhopaJus corvinus (Girault); o, antenna of female; antenna 
of male; c, sixth funiele joint of male antenna more enlarged. 

Male .—Head somewhat thinner fronto-occipitally than in the 
female, thickest considerably above the middle (in female thickest at 
the middle), the dorsal surface much more rounded from side to side, 
in lateral view the facial outline is considerably longer than the dorsal 
(about equal in the female) and the angle formed is slightly more 
than 90 degrees; as seen from in front it appears much less broad com¬ 
pared with the length, and is well rounded above but the cheeks con¬ 
verge sharply toward the mouth; eyes much smaller, nearly circular 
in outline (in female about a half longer again than wide) but rather 
prominent in frontal view of head; frontovertex quadrate or as wide 
as long, not distinctly foveate in the outer posterior corners behind 
the lateral ocelli, as in the female; ocelli large, in an obtuse-angled 
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triang'le, the posterior pair close to the occipital margin and somewhat 
more distant from the margin of the eyes; face and cheeks considerably 
longer than in the female, the latter with a faint genal suture; facial 
impression fully as deep as in the female but the prominence between 
the antennae is about twice as long as wide and not broadened toward 
the mouth (in the female it is almost as wide as long, very broad at 
the oral margin and narrowed above). 

Antennae (fig 4 & and c) inserted higher up on the face and closer 
together than in the female, the sockets being somewhat more than 
their own length from the oral margin and about twice their length 
apart; scape only slightly expanded or fusiform in shape, including 
the radicle joint about as long as the pedicel and first three funicle 
joints combined; pedicel short and thick, about a half longer than 
wide and a little longer than the first funicle joint; flagellum stout, 
cylindrical, slightly thicker at the middle, and clothed with extremely 
short, fine hairs as seen under high magnification; funicle thicker than 
the pedicel, six-jointed, each joint distinctly wider than long, about 
equal in length, and circular in cross-section; club entire, tapering to 
the rounded apex, and about equal to the last three funicle joints 
combined. 

Thorax leas robust than in the female, the mesoscutum about twice 
as wide as the median length (nearly thrice as wide in female); 
axillae slightly separated at tips; scutellum large, rounded at apex, 
and slightly shorter than the mesoscutum. Abdomen small, depressed, 
somewhat wider than long, and broadly rounded at apex; the vibrissa! 
or cereal plates situated on the lateral margin just in front of the 
middle, the vibrissae rather short and inconspicuous. Wings con¬ 
siderably broader than in the female; marginal vein longer, being a 
little longer than thick; postmarginal vein as long as in the female 
but the stigmal much shorter, straight, slightly enlarged at apex and 
forming an acute angle with the postmarginal vein. Legs about as in 
the female, the middle tarsi not tapering toward the apex, the tibial 
spur about two-thirds as long as the first tarsal joint, which is equal 
to the next three joints combined, hind tarsi unusually long as in the 
female, or nearly as long as the hind tibiae and distinctly longer than 
the middle tarsi. # 

Frontovertex with close, shallow pin-punctures, producing a finely 
rugose effect, the area between the ocelli transversely shagreened; 
face and cheeks very delicately and microscopically shagreened but 
appearing smooth and shining; mesoscutum and axillae very finely 
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reticulate and with numerous minute setiferous punctures; scutellum 
comparatively smooth and shining, but with very delicate and minute 
reticulations which become fainter toward the sides and apex, the 
disk with about six longitudinal rows of minute setiforous punctures 
running from the base about two-thirds of the distance to the apex; 
mesopleura with a fine and delicate shagreening and appearing smooth 
and polished under low magnification; basal tergite of abdomen com¬ 
paratively coarsely and transversely lineolate at the middle and 
reticulate at the sides, the following segments smoothish and shining. 

Pubescence of head and thorax abundant but inconspicuous, being 
very fine, short, and dark colored, erect on the frontovertex, appressed 
and more or less seriately arranged on the mesoscutum; eyes with 
rather thick, fine pubescence; scutellum bare at the sides, but with 
about four rows of fine reclinate hairs on each side of the middle of 
the disk, which are slightly coarser than those of the mesoscutum, the 
tw’o median rows on each side reaching from the base about two-thirds 
of the distance to the apex, the third row or group from the middle 
consisting of about three hairs arranged in a triangle close to the base, 
and the fourth row extending from the apex obliquely outward about 
two-thirds of the distance toward the base; apical margin of scutellum 
also with a row of six larger erect hairs, inclined slightly forward and 
the outer ones inwardly; abdomen comparatively bare, the apical 
tergites with a few sc.attered hairs of which several on the apical 
margin are considerably longer than the others. 

Coloration black and much less metallic than in the female, with a 
rather weak greenish luster on the face, and a slight greenish or bluish 
luster on other parts of the body showing in certain aspects, the pleura 
and abdomen more shining than the notum but hardly more metallic; 
antennae blackish, the flagellum appearing somewhat brownish on 
account of the numerous fine hairs; legs concolorous with the body, 
the trochanters, knee-joints, tip of front tibiae, and the front tarsi 
yellowish brown, the hind tarsi brownish, the spur of middle tibiae 
and the middle tarsi except apical joint yellow; wings hyaline, with 
brownish veins. 

Length of body: (0.834 to) 1.216; length of head: 0.410; width of 
head: 0.468; width of vertex; 0.212; length of antenna, 0.707; width 
of mesoscutum: 0.443; length of forewing: 1.058; width of forewing; 
0.575 mm. 

The following specimens of this species have been examined: 3 
females reared in October, 1914, from Pseudococcus maritimus (Ehr- 
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horn) from Fresno, California (H. S. Smith), California State 
Insectary No. 675; 55 females, 23 males reared in November, 1919, 
from the same host and locality (C. P. Clausen); 1 female reared from 
an undetermined mealybug, Berkeley, California (E. M. Ehrhorn); 
and 1 female collected at San Francisco, California, September 16, 
1910 (J. C. Bridwell). 


Tribe Mirini 

Acerophagus notativentrii (Girault) 

Plate 18, figure 1 

Fseudaphyeut notativentrit Oiranlt, Deecr. Hym. Chalcid. variorum cum 
observ., vol. 3, p. 10. QlendaJe, Maryland, May, 1917. 

Aoerophagus notativentria Timberlake, Univ. Calif. Publ. Entom., vol. 1, 
IK 349, 1918. 

This species was obtained in numbers from Pseudoeoecus maritimus 
(Ehrhorn) at Fresno, California, by Clausen. It is not yet known 
from any other locality, but a very similar species was reared at 
Columbia, Missouri, from Pseudococcus jessica Hollinger on Septem¬ 
ber 29, 1917, by A. H. HoUinger. 

Achrysopophagns modestus n. sp. 

Female. —Head shaped very nearly as in A. dactylopii (Howard) 
but slightly longer; as seen from in front narrower at the oral margin, 
the sides from the lower third of the eyes slightly converging nearly 
straight toward the mouth (slightly bulging out in dactylopii); as 
seen in dorsal view the outline is much less semicircular, being well 
rounded at the sides but depressed anteriorly; as seen from the side 
rather thinner fronto-occipitally compared with the length, although 
there is considerable variation in both species in this respect; eyes 
slightly less broadly oval, the inner margin posteriorly slightly 
emarginately depressed so that the outline is less rounded at the 
dorsal end; frontovertex about four or five times as long as the 
posterior width, distinctly narrowest just in front of the median 
ocellus and widening from that point in both directions, the wMth at 
the posterior ocelli being one-fourth to one-third greater than the 
least width (only slightly greater in dactylopii) ; ocelli in an acute- 
angled triangle, the space between the posterior pair only slightly less 
than the distance from either to the occipital margin (in dactylopii 
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the interspace is about one-half the distance from either to the 
occipital margin); face and cheeks longer than in dactylopii, dis¬ 
tinctly more than one-third the total length of the head but consider¬ 
ably less than one-half; scrobal impression and prominence between 
antennae as in dactylopu but narrower, the prominence being as wide 
as long (distinctly wider than long in dactylopU), less uniformly 
convex, and more ridge-like medially. 



Fig. 5. Achrysopophagus modestns n. 8p.: antenna of female. 


Antennae (fig. 5) inserted slightly closer together than in dacty- 
lopii but very similar in structure, the scape a little longer and nar¬ 
rower, the club proportionately wider, the hairs on dorsal surface of 
the last five funicle joints shorter and much stouter, the linear sensoria 
on the sixth funicle joint and club more numerous and much slenderer; 
mandibles with three teeth, the ventral or outer one the most acute, 
the inner one slightly smaller than the others. 

Thorax and abdomen practically as in dactylopU, but the ovipositor 
is slightly shorter, being about one-half as long as the abdomen instead 
of about two-thirds as long. Middle tarsi somewhat less thickened at 
base; the spur of middle tibiae somewhat slenderer and a little shorter 
than the first joint of the tarsi. Wings similar but the stigmal vein 
is much more curved upward and enlarged at apex, the discal setae in 
the area just beyond and below the apex of the stigmal vein appreciably 
longer and much more matted. 

Upper part of the face above the scrobal impression transversely 
lineolate with interlacing fine close lines, fingerprint-like, the cheeks 
with similar fine lines which run obliquely forward; scrobal impres¬ 
sion smooth and considerably polished, frontovertex very finely granu¬ 
lar ; mesoscutum with extremely fine reticulations and very numerous 
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fine setiferous pin-punctures, but the sculpture can be seen only in 
denuded spots; axillae and scutellum with an extremely fine alu- 
taceous, opaque sculpture; propodeum smooth and polished; meso- 
pleura smoothish and shining but with very delicate microscopic 
longitudinal reticulations, the propleura and prepectal plates similarly 
but more coarsely sculptured; basal tergite of abdomen smooth and 
polished at the base, broadly at the comers and narrowly at the 
middle, then finely and densely traversely lineolate-reticulate in a 
concentric band from one posterior corner to the other, thus enclosing 
a smoothish area at the middle of the apical margin; intermediate 
tergites smoothish dorsally or with very faint reticulations, the apical 
tergite with very minute but distinct reticulations all of equal size 
and shape; reflexed sides or ventral parts of the tergites finely longi¬ 
tudinally lineolate except the first segment and apex of the last; (in 
dactylopii the sculpture is much finer but of the same character, the 
reticulations and lineolations on the abdomen more restricted). 

Eyes with sparse, extremely short, erect hairs; cheeks and lower 
part of the face with rather sparse white, apprcssed pubescence, most 
conspicuous on the antennal prominence and across the oral margin; 
frontovertex with sparse, very short, fine, inconspicuous hairs; collar 
of pronotum with a row of stiff, coarse, blackish reflexed hairs, which 
are much larger than those on other parts of the body; mesoscutum 
with dense, silvery white, appressed, and scale-like pubescence almast 
concealing the whole surface; axillae with sparse, short, blackish hairs; 
scutellum bare at the base but with sparse short hairs on the sides and 
apex, blackish except in front of the fascicle which is black and of the 
usual length, the apical margin of the scutellum also with a pair of 
long, erect, white hairs just behind the fascicle; anterior corners of 
the propodeum with sparse, scattered, appressed white hairs. 

Head about the color of raw sienna (Ridgway), the face and 
cheeks with a purple luster; pronotum, axillae, tegulae, and pleura 
raw sienna with a purple luster on the posterior half of the meso- 
pleura; mesoscutum dark greenish black with a weak metallic luster, 
sometimes slightly yellowish brown on the anterior margin; scutellum 
cadmium yellow (Ridgeway); propodeum raw sienna on the posterior 
margin and medially, the remainder brilliant metallic green; abJbmen 
dark greenish, the venter sometimes suffused with yellowish medially, 
the basal tergite with a variable luster, usually greenish and golden 
but sometimes brilliant purple. Scape nearly concolorous with the 
head, with a short fuscous streak on dorsal margin before the apex; 
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pedicel fuscous with the apex more or less pale; flagellum black, the 
first three funicle joints dusky yellowish with whitish pubescence, 
especially on the outer surface. Legs about maize yellow (Eidgway), 
the front femora slightly infuscated on the upper surface near apex, 
the tibiae deeper yellowish; middle femora more or less fuscous on 
apical third especially above, the tibiae fuscous at base and more or 
less yellowish brown on the apical half; hind femora pale brown but 
more or less fuscous above on anterior margin, the tibiae fuscous or 
black; the tarsi all generally a little more yellowish than the base of 
the legs, the apex of the last joint brown. Exserted part of the ovi¬ 
positor brownish yellow and provided with very fine whitish hairs. 
Wings infuscated in a small area at extreme base, otherwise hyaline 
and bare on the basal third; most of the remainder of disk except 
apex deeply infuscated, with the basal marj^in of the cloud straight 
and transverse, the apical margin strongly rounded; apical sixth of 
the disk hyaline, with the discal setae in a narrow curved band next 
to the cloud reduced in size, colorless or even absent in part, but 
beyond at apex dusky in color; at apex of the postinarginal vein occurs 
a small hyaline area which sends a narrow hyaline streak vertically 
toward the center of the disk, the streak being tangent to the apex 
of the stigmal vein; submarginal vein in mo<*t part very pale fuscous, 
the remainder of the venation darker. 

Length of body: (0.895 to) 1.51; length of head: 0.601; width of 
head: 0.497; width of vertex at posterior ocelli: 0.108; least width 
of the frons: 0.092; length of face from ocular line to oral margin: 
0.214; length ot scrobal impression: 0.186; width of scrobal impres¬ 
sion: 0.316; distance of scrobal impression from ocular line: 0.012; 
width of mesoscutum: 0.563; length of ovipositor: 0.295; length of 
forewing: 1.250; width of forewing: 0.481 mm. 

Male, —^Unknown. 

Described from 13 females (holotype and paratypes) reared during 
November, 1919, and 1 on January 20, 1920, from Pseudococcus mari¬ 
timus (Ehrhorn) on grape, Fresno, California (C. P. Clausen); 2 
females (paratypes) reared from the same host. Riverside, California, 
November, 1914 (C. P. Clausen), Clausen^s no. 35; and 1 female 
(paratype) reared from an undetermined Pseudococcusy Marysville, 
California (California State Insectaiy). This species is a secondary 
parasite of the mealybug, and attacks both Zarhopalus corvinus 
(Girault) and Anagyrus subalbicornis (Qirault). According to 
Clausen’s observations it is normally thelyotokous in reproduction. 
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Subprionomitns sp. 

The male of what is presumably a new species of the genus 8u3>- 
prionomitus Mercet (Fauna Ib6rica, Himen6pteros, Pam. Encirtidos, 
pp. 73, 82, 383, Dec., 1921) was also reared by Clausen as a secondary 
parasite of Pseudococcus maritimus (Ehrhorn) at Fresno, California, 
but, as the classification of the family is properly based almost wholly 
on the female sex, it is not desirable at the present time to establish a 
new specific name for this parasite. 



Fig. 6. Subprionomitus sp.: a, antenna of male; h, sixth funicle joint of male 
antenna, more enlarged; e, right mandible of male, ventral view; d, same, 
anterio-dorsal view. 


In Mercet’s table of the males of the European genera {he. cit., 
pp. 73-82), which is the only reliable k^r to the genera for this sex 
that has been published, this male runs clearly to Subprionomitus. 
It is very similar to the male of Mwroterys Thomson (genotype, 
Encyrtus sylvius Dalman), but differs in the manner mentioned by 
Mercet for Subprionomitus in having the antennae apparently almost 
bare and the stigmal and postmarginal veins very short. But in this 
species the marginal vein is considerably shorter than in the two 
species described by Mercet, it being about twice as long as thick and 
only slightly longer than the stigmal. The venation, however, is less 
stable in the male sex than in the female, and 1 do not beliote that 
this slight difference has much importance. 

The flagellum of the antenna (fig. 6a), although appearing bare 
is really rather densely pubescent, but the setae are so extremely fine 
and short that they are not easily seen except under high magniflea- 
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tion; the six funicle joints and solid club are also provided with very 
numerous linear sensoria (a feature not found in Microterys and not 
mentioned by Mcrcet for Subprionomitus), arranged in overlapping 
transverse rows (fig. 6b), of which there are about five on the first 
two funicle joints, four on the following funicle joints, and about six 
on the club; the upper surface of the scape and pedicel also appear 
coarsely reticulate at high magnification. 

The head is shaped as in Microterys, with the frontovcrtex about 
a half wider again than long; the rather large ocelli arc arranged in a 
somewhat obtuse angle, with the posterior pair about one-half their 
own diameter from the eye margin and slightly farther from the 
occipital margin. The sculpture throughout is similar to species of 
Microterys, the frontovcrtex being densely granularly shagreened and 
without pin-punctures. 

The general coloration is metallic black with a slight greenish or 
aeneous luster on the dorsal parts, the face and cheeks rather brilliant 
bluish green with the scrobes more gr^nish, mesopleura with a moder¬ 
ately strong bluish luster; antennae dark brown or fuscous with the 
apical third of the scape yellowish; front and middle legs yellowish 
white, with the front tibiae slightly brownivsh, the front tarsi except 
the basal joint more or less fuscous and the middle coxae concolorous 
with the body; hind legs fuscous with the trochanters, knee-joints, 
apex of the tibiae oblique, so that the pale color extends on the lower 
side nearly to the middle, and basal joint of the tarsi brownish yellow; 
wings hyaline. 

Length of body; (0.749 to) 1.115; length of head: 0.421; width of 
head; 0.455; thickness of head fronto-occipitally; 0.219; width of 
frontovcrtex: 0.219; length of antenna: 1.134; width of mesoscutum; 
0.483; length of forewing: 1.110; width of forewing: 0.544 mm. 

The material examined includes nine males reared as a secondary 
parasite of Pseudococcxis maritimm (Ehrhorn), November, 1919, from 
Fresno, California (C. P. Clausen), no. 1109. According to Clausen 
this species is a direct parasite of Zarhopalus, Anagyrus, and 
Acerophagus, 

Family Signiphoridae 
Thysanus Walker 

To the synonymy of this genus as given by Silvestri (Boll. Lab. 
Zool. Portici, voL 12, p. 266, 1918) should be added Neosigniphora 
Bust, Entom. News, vol. 24, p. 164, 1913. As Bust’s specifte name is 
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preoccupied in the genus Thysanus by T. niger (Ashmead), the new 
name Thysanus rusti is proposed for his Neosigniphora nigra, 

Silvestri (loc, cit, p. 268, fig. 11,15816), in redescribing Thysanus 
ater Walker maintains that there are four ring-like funicle joints in 
the male antennae, as in the female, but there is a possibility of 
mistake in this as I have found only three funicle joints in the males 
of several species of Thysanus which I have examined. 


Thysanus elongatns (Girault) 

Plate 19, figure 4 

Neosigniphora elongata Girault, Psyche, vol, 23, p. 41, 1916, ?. 

This species was originally described from a single female reared 
from a Coccid on Muhlenbergia at Elk Point, South Dakota. Girault 
compared it with Signiphora australica Girault and thus placed it in 
the second section of his nigra group in his key to the species of 
Signiphora (Proc. IT. S. Nat. Mus., vol. 45, p. 228-229, 1913). The 
species of this section of the nigra group so far as I know them from 
examination of the types in the National Museum have the middle 
tibiae more or less clavate, with one large spine at apex opposite the 
spur and another equally large spine at about the basal third on the 
dorsal margin as in Signiphora maxima, pulchra, and noacki, and it 
is possible that they do not all belong to Thysanus, 

Specimens of elongattcs reared by Clausen from Pseudococcus 
maritimus (Ehrhorn) at Fresno, California, were found to agree 
well with Girault ^s description but as the middle tibiae agreed clostdy 
with the species of the first section of the nigra group in Girault 
key, and also in venation but not in the length of the marginal fringe 
of the forewing, I was doubtful of the identity of the insect until 
Mr. A. B. Gahan at my request kindly compared specimens with the 
type of elongatus, Gahan wrote me as follows: 

Have compared your epecimens of the Thysanus from Pseudococcus mari- 
timus with Neosigniphora elongata Girault and believe they are the same species. 
They agree perfectly as far as I can tell except that the type has slightly 
narrower forewings and the spines on the middle tibiae appear to be very 
slightly shorter, though of the same type and in the same position. While the 
blade of the wing appears to be a little narrower in the type than your 
specimens the marginal cilia are practically of the same length, thus making 
the proportions a little different. There appears to be a slight variation in the 
width of the wing-blades in the three specimens sent by you and I believe there 
is no reason,to consider the type anything more than a specimen of the same 
species in which the wings are not fully developed. 
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The following notes on these Californian specimens will serve to 
supplement Girault’s description and to make known the male; . 

Female. —^Black, but the frontovertex and mesonotum with a dis¬ 
tinct greenish luster, the legs and antennae usually black but in small 
specimens sometimes distinctly brownish, the tarsi always yellowish 
but becoming dusky at apex; wings smoky but nearly hyaline on the 
basal fourth and with a clear cross-band of irregular width opposite 
the stigmal vein, the proximal margin of the band being strongly 
sinuate, the apex of the wing not so deeply stained as the area beneath 
the marginal vein. 



General form distinctly more elongate than in Thysanus mger or 
dactylopii (Ashmead) or about three times as long as the greatest 
width of the body; ovipositor slightly protruded; antenna and middle 
leg as in figures la and lh\ forewings as compared with niger very 
narrow, the marginal cilia at apex about equal to one-fhird the width 
of the disk, the longest cilia rather less than one-half the width; the 
venation practically as in niger. 

Sculpture at magnification of 65 diameters much more evident than 
in related species, the frontovertex being smooth and polished but with 
rather numerous fine scattered pin-punctures; the mesonotum finely 
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and transversely lineolate-reticulate and with a few minute punctures 
whic^t are finer and sparser than those on the frontovertex; the 
abdomen finely reticulate above. 

Length of body: (0,497 to 0.989) 0.813; greatest width of body 
across abdomen: 0.297; length of antenna: 0.485; length and width 
of scape excluding radicle joint: 0.160 by 0.035; length and width of 
pedicel: 0.075 by 0.033; length and width of club: 0.193 by 0.045; 
length and width of the forewing: 0.592 by 0.219; length and width 
of hindwing: 0.575 by 0.158; length of exserted part of ovipositor: 
0.070 mm. 

Male. —Very similar to the female but broader in proportion to the 
length of the body; the middle legs similar but with the tibiae con¬ 
siderably slenderer; antenna as in figure 7c, the funicle being com¬ 
posed of three very small ring-joints. 

Length of body; (0,483 to) 0.636; greatest width of body: 0.271; 
length of antenna: 0.504; length and width of club: 0.271 by 0.054; 
length and width of forewing: 0.566 by 0.214 ram. 

The following material has been examined: 14 females, 7 males 
reared by Clausen from Pseudococcus mariiimus (Ehrhorn), Fresno, 
California, in November, 1919, and according to his observations 
directly parasitic on Zarhopalus, Acerophagus, Anagyrus, Pseudlepto- 
maiix, and occasionally as a tertiary parasite on Tetrastichus and 
Achrysopophagus. 


Family Eulophidae 
Subfamily TetrarSticliinae 
Tetrastichus blepyri Ashmead 

Tetrastichus blepyri Ashmead, Can. Entom., vol. 34, p. 302, 1902, ?. 

This species is a common hyperparasite of Coccidae in the south¬ 
western states, and my thanks are due to Mr. A. B. Gahan for com¬ 
parison of material with Ashmead’s types. It was originally described 
in the female sex from specimens reared by T. D. A. Cockerell from 
Phenacoccus cevalliae Cockerell, at RoseweU, New Mexico, and second¬ 
ary on Blepyrus phenacocci Ashmead, now to be known as Chalcaspis 
phenacocci (Ashmead). * 

It is interesting to note the position of this species in the various 
classifications of the Tetrasticdiinae that have been proposed. It is a 
typical Qeniocerus both according to the original definition of Batze- 
burg and the redefinition of Kourdumoff. In Ashmead's classification 
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it would naturally fall in Tetrastichodes and in Girault’s system it 
would go in Neotetrastichodes, but these two genera have identical 
characters, via., four ring-joints in the antennal funicle and no median 
groove on the mesoscutum. 



Fig. 8. Tetrastiohus hlepyri Ashmead: a, antenna of female^ showing 
pedicel, ring-joints, and first funicle joint; h, antenna of male. 


The principal characters of this species are as follows: 

Female .—Head and body black with a dark greenish blue luster; 
scape yellowish, the pedicel fuscous or blackish but sometimes more or 
less yellowish especially at apex on the underside, the flagellum 
fuscous; coxae and femora concolorous with body, the knee-joints, 
tibiae, and tarsi yellow with the apex of the tarsi infuscated, or 
sometimes the tibiae especially the hind pair more or less brownish 
except at apex; tegulae brownish, the eyes dark red. 

Clypeal margin minutely serrate; scape rather short and slightly 
fusiform, sulcate beneath on the apical half; pedicel nearly twice as 
long as thick and about as long as the first funicle joint; the four ring- 


250 University of California PMications in Entomology [Vol, 8 


joints (fig. 8a) very short, the two middle ones shorter than the other 
two, first ftmicle joint libout a half longer again than thick, the next 
two proportionately a little thicker as they increase slightly in thick¬ 
ness distad, but there is considerable variation: small specimens having 
the flagellum slenderer; club about a fifth shorter than the funicle 
joints combined, its apical joint considerably shorter than the other 
two and with a short cylindrical terminal nipple; flagellum provided 
with rather numerous coarse linear projecting sensoria, sparser in 
small specimens, and with rather short bristle-like hairs which for the 
most part are nearly colorless. 

Mesoscutum without a median groove; the median and lateral 
paired grooves of scutellum distinct; middle lobe of mesoscutum with 
a row of about five or six fine setae on each side close to the parapsidal 
furrow; scutellum with two pairs of somewhat longer setae inserted 
just laterad of the median grooves at the middle of the disk and near 
the apex; submarginal vein of forewing provided with about five or 
six setae. Abdomen strongly depressed above, oval in outline, slightly 
wider and longer than the thorax; ovipositor slightly protruded. 

Sculpture of the usual Tetrastichine type but very fine and delicate; 
pronotum finely rugose and considerably more coarsely shagreened 
than the mesoscutum; propodeum smooth and with a median carina; 
abdomen above with very fine reticulations. 

Length of body (1.02 to) 1.58; length and width of head: 0.445 
by 0.507; length of antenna: 0.716; width of mesoscutum: 0.493; 
length and width of forewing: 1.381 by 0.674; length of exserted part 
of ovipositor: 0.082 mm. 

Male. —Resembling the female, but the abdomen considerably 
smaller, it being somewhat narrower and shorter than the thorax; the 
antennae as in figure 8&, there being three very short ring-joints and 
verticils of long hairs near the base of each of the funicle joints and 
on the basal joint of the club; the cicatrix or sense organ on the 
ventral margin of the scape is moderately large and placed near the 
middle. Coloration as in the female, but in individuals with brown 
tibiae the tarsi also may be largely brown except at base. 

Length of body: (0.794 to 1.315) 1.296; length and width of head; 
0.375 by 0.438; length of antenna: 0.813; width of mesoscutum^ 0.415; 
length and width of forewing: 0.242 by 0.603 mm. 

The following material of this species has been examined: 2 
females, 2. males from Pseudococcvs mwritimus (Ehrhom), Fresno, 
California, November, 1919 (C. P. Clausen), and parasitic on 
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Zarhopalus, Anagyrus, and Pseudleptomastu^A female from Pseudo- 
coccus maritimus (Ehrhorn) on palm, California, October, 

1914 (C. P. Clausen), and parasitic on Chrysoplatycerus splendens 
(Howard); 7 females, 17 males from Physokermes insignicola (Craw), 
Hanta Maria, California, November, 1911 to April, 1912 (W. C. 
Wylie), and parasitic on Aphycvs pliysokermis Timberlake and 
presumably also on Microterys mazzinini Girault and Coccophagus 
alhicoxa Howard; 2 females from Eriun lichtensioides (Cockerell), 
Santa Barbara, California, Aupust 2, 1911 (Timberlake), and pre¬ 
sumably parasitic* on an Anagyrus sp.; 1 female from Eulecaninus sp. 
on Ceanothm, Mt. San Antonio, California, about 6000 feet elevation, 
July 15, 1911 (Timberlake), and probably parasitic on Cocophagus 
lecanii (Pitch) or Pachyneuron ccdifornicum Girault; 1 female, 1 male 
from Eulecaninm corni (Bouche) on Iletcrornchs, Berkeley, Cali¬ 
fornia, April 21, 1911 (Timberlake), and probably parasitic on 
Blasiothrir Jongipennis Howard or Coccophagus Iccanii (Pitch); 1 
male from Pscudococrus adenostomac Perris, San Diego, California, 
September 10, 1920 (G. P. Perris), and presumably parasitic on 
Chrysoplatycerus frrrisi Timberlake; 1 female from Saissetia oleac 
(Bernard), Santa Paula, California, May 5, 1921 (E. 0. Essig), and 
presumably parasitic on Aphycus tounshuryi Howard; 8 females, 
1 male, September, 1921 (II. Compere), data otherwise as for pre¬ 
ceding specimen; 4 females, 9 mciles from Pulvinaria bigeloriae 
(Cockerell), Murray, I'tah, August. 1913, and June, 1914 (Timber- 
lake), and parasitic on a Microterys sp. and perhaps on a Coccophagus 
sp.; 1 female, 1 male from an undetermined Coccid, Arizona, 1906 
(A. Koebele); 1 female, 1 male probablyfrom a Coccid, Mexico (A. 
Koebele), no. 802, 




PART II 


BIOLOGICAL STUDIES AND LIFE HISTORIES 

BT 

CtJETIS P. CLAUSEN 


INTRODUCTION 

In recent years the mealybugs (Genus Pseudococcus) have come to 
assume a position of importance among the insect pests of California, 
particularly those forms infesting the grape in the San Joaquin 
Valley, the pear in the Santa Clara Valley, and the citrus in Southern 
California, The damage caused by the attacks of these insects has been 
considerable, and all possible means of control have been employed. 
The great difficulties encountered in mechanical control led naturally 
to an investigation of the possibilities of the biological method of 
effecting control, which provides for the utilization of the natural 
enemies, both parasitic and predacious. The efforts of the Insectary 
Dmsion of the State Department of Agriculture (Smith and Armi- 
tage, 1920) have resulted in a marked degree of success in the use of 
its natural enemies against the common mealybug {Pseudococcus ciiri 
Risso) in the citrus orchards of Southern California. The credit is 
due largely to the imported coccinellid Cryptolaemus montrouzieri 
Mulsant, together with the native coccinellids, chrysopids, hemero- 
biids, and a dipterous predator (Leucopis bella Locw). All of these 
had been present for many years, but adverse conditions prevented 
effective results. These adverse conditions were remedied or obviated 
in the case of Cryptolaemus montrouzieri Mulsant, and the added 
impetus thus given the species resulted in practical control. 

The success which attended the work on the common mealybug 
naturally resulted in similar efforts being made to control other 
injurious species. The well known Baker’s mealybug (P. maritmus 
Ehrhom), a species endemic to California, is an omnivorous feeder 
and occasionally becomes numerous enough in the citrus orchards of 
Southern California to produce injury to the crop. In the southern 
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part of the state this species has only one parasite sufficiently numerous 
to be noticeable, while in the San Francisco Bay region none has thus 
far been recorded. In the San Joaquin Valley a form identical with 
the common mealybug in general appearance and morphological struc¬ 
ture is a very serious pest of the grape, and, curiously enough, is 
found upon this host almost to the exclusion of all others. Citrus 
trees and various ornamental plants and shrubs which are common 
hosts in Southern California, though found growing immediately 
adjacent to heavily infested vines, were not attacked. Upon this form 
was found a series of five primary parasites which at times effect a 
total parasitism of over 90 per cent. Repeated efforts by the writer 
during 1914-15 to breed these parasites upon the Southern California 
form resulted negatively, as did also a series of experiments upon the 
interchangeability of host plants. These results corresponded to those 
secured by Smith at the California State Insectary, and led to the 
belief that this San Joaquin Valley form was a so-called physiological 
race if not a distinct species. Taxonomists have repeatedly affirmed 
the indi'^dduals to be the same species; but when w’e consider the 
difficulties in the classification of this group, and the lack of fixed 
standards, there is very frequently room for doubt as to the correctness 
of the determinations. The occurrence of very heavy parasitism by a 
number of species in one region, of occasional different species in 
another section, and the complete absence of the species in a third, 
indicated possibly a differentiation which has escaped the attention of 
the systematists. The problem as dealt with in this paper concerns 
itself largely with the biology and interrelations of the parasites above 
referred to, including breeding experiments upon the various forms, 
and these data serve as the basis for a conclusion on the points under 
consideration. These investigations were carried on intermittently 
from 1915 to 1920, 
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COMPARATIVE EXPERIMENTS UPON REGIONAL FORMS 
OF PSEUDOCOCCUS 

The three forms under consideration were, first, the form of 
Southern California, an omnivorous feeder, occasionally of importance 
as a citrus pest, with three parasites, none of any consequence in 
control; second, the form of the San Francisco Bay region, an 
omnivorous feeder, at times a serious pest in pear orchards, with 
no parasites whatsoever; and third, the form of the San Joaquin 
Valley, a pest of the grape, largely restricted to it as a host, with a 
series of five parasites which frequently effect a parasitism in excess 
of 90 per cent. 

Taxonomic characters. —A detailed study of all known morpho¬ 
logical characters failed to reveal any means of differentiating the 
three forms. A recent redescription of the species, in which a number 
of new charactei*s are mentioned, is given in a recent paper by Ferris 
(1918). 

Life history, —The forms from the San Francisco Bay region and 
from Southern California are identical in their life histories. Breed¬ 
ing is continuous throughout the year though the numbers are greatly 
reduced during the winter. All stages may be found at this time 
though the adult female and eggs predominate. According to Nougaret 
(1918) the San Joaquin Valley form has two distinct generations each 
year, while the winter is passed in the early larval stages in crevices 
and under the bark of the twigs and trunk. This apparent discrepancy 
in the life history is not altogether conclusive becaitse of the fact that 
the host plant is deciduous, while those of the other two forms largely 
retain their foliage throughout the year. This naturally would have 
some effect upon the duration of feeding in the latter part of the 
season and consequently also upon the vStage of development attained 
by the insect. The form upon the grape has adapted itself admirably 
to its host, and a life history as given is essential to continued develop¬ 
ment upon that plant. The long period of hibernation which has been 
developed persists even under conditions which eliminate the necessity 
for it. The mealybugs in general are highly adaptive with respect to 
their life historj", and during a long period of time may produce a 
strain well suited to new conditions. 
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Host plants .—The forms from Soothem California and the San 
Francisco Bay region are both general feeders upon practically all 
types of plants and may be found upon citrus trees whenever present. 
The San Joaquin Valley form, as has been noted, feeds almost 
exclusively upon the grape, even though citrus trees and various 
ornamentals are present in the immediate vicinity. Laboratory experi¬ 
ments indicate that the San Joaquin Valley form will develop only 
indifferently upon green oranges or lemons, though all forms will breed 
satisfactorily upon potato sprouts, a neutral medium acceptable to 
nearly all species of the genus. 

Parasites .—In the experiments upon the parasites with regard to 
their adaptability to the different forms the following species were 
used: Chrysoplatycerus splendens (Howard) of the Southern Cali¬ 
fornia form, Aeerophagns notativentris (Girault), Zarhopalus cor- 
vinus (Girault), and Anagyrus subalbicornis (Girault), of the San 
Joaquin Valley form. During 1915 a short series of experiments on 
the interchangeability of hosts of these parasites had resulted nega¬ 
tively, but were not conclusive. In 1919 these tests were extended in 
scope and number, and resulted somewhat differently. C. splendens 
was found to be able to reproduce quite freely upon the two forms on 
which it does not normally exist. In the form of the San Francisco 
Bay region a partial immunity to Z. corvinus was found to occur. A 
large series of dissections revealed the fact that about 19 per cent of 
the individuals that had been subjected to oviposition were able to 
destroy the parasitic larva before it reached maturity. A portion of 
this percentage, however, may be attributed to natural mortality as 
distinguished from the effect of the defensive reactions of the host. 
Dissections of field material of this form also showed many larvae and 
adults containing the remains, in various stages, of parasite larvae 
which had not been able to mature. A. notativentris and A. suhalhi- 
corms were able to reach maturity on either form, and without any 
appreciable difference in mortality in the early stages. In the light of 
these results it is difficult to explain the failure of the species to 
reproduce in the first series of experiments, though it is possible that 
the laboratory conditions provided and the type of breeding cages used 
were not conducive to oviposition. • 

The existence of three species of parasites in Southern California, 
of five others in the San Joaquin Valley, and of none in the San 
Francisco Bay region may, on the basis of the foregoing experiments, 
be attributed largely to ecological factors. Each of them is much more 



1924] Timheriake-Clameni Parasites of Pseudococcus Mou-iUmus 257 


restricted in its habitat than are the host forms, which are able to 
maintain themselves under very diverse conditions. All being 
endemic to California, the question of artificial limitation, such as 
occurs in the case of introduced species, does not enter into the 
problem. 

SUMMARV 

1. The three forms are morphologically identical, though the form 
from the San Joaquin Valley may be termed a physiological race, in 
the accepted sense of that term. 

2. The seasonal history of the San Joaquin Valley form may be 
considered as a special adaptation to its particular host. 

3. The various parasites will, under laboratory conditions, breed 
freely upon all the three forms. Their restricted habitat is to be 
attributed to ecological factors. 


Interrelations of the Parasites* 

Rearing records from Pseudococcus maritimus (Ehrhorn) material 
collected in various parts of the state show a series of eight primary 
and four secondary parasites from this host. They are as follows: 

JPRIMART PaBASITES 

Acerophagus notatlventm (Girault) 

Anagynis clauaeni Timberlake 
Anagyrus subalbieornis (Girault) 

Chrysoplatycerus aplendens (Howard) 

Paeudaphycus angelicus (Howard) 

Pseudleptomaatix aquammulata Girault 
ZarhopaluB corvinus (Girault) 

ZarhopaluB sheldoui Ashmead 

Hyperparasitks 

AchrysopophaguB modestuB Timberlake 
Tetrastichus blepyri Ashmead 
ThysanuB elongatus (Girault) 

Subprionomitus sp. 

Of this series three have proved to be new species, and two of them, 
AnagyrvcS dausem and Achrysopophagus modesius, are described by 
P. H. Timberlake in the first part of this paper. The third, Suh- 
prionomitus sp., has not been described because of the fact that only 
males have thus far been obtained. 

* The technical terms deaignatiug various relationships among the parasites 
are used in the sense defined by Smith (1916). 
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Of the primary parasites listed above, all belong to the family 
Encyrtidae, and are endoparasitic within the host in all the various 
stages of its development. Of the hyperparasites, the signiphorid, 
Thysanus elongatus (Girault), and the tetrastichine, Tetrastichus 
blepyri Ashmead, are external feeders, while the encyrtid, Achrysopo- 
phagus modestus Timberlake, develops internally. 

The interrelations of these species have been determined in so far 
as numbers would permit, and are here given in tabular form. 


Host: Pseudococeus maritimus Ehrhorn 
Parasites 

PRIMARY secondary TERTIARY 

Acerophagiis notativeu- Thysanus elongatus 
tris (Girault) (Girault) 

Subprionomitus sp. 

Anagyrus elauseni 
Timberlake 

Ana^iyrus subalbicomis Achrysopophagus modes- Thysanus elongatus 
(Girault) tus Timberlake (Girault) 

Thysanus elongatus 
(Girault) 

Tetrastichus blepyri Thysiinus elongatus 

Ashmead (Girault) 

Subprionomitus sp. 

Chrysoplatycerus splen- Tetrastichus blepyri 

dens (Howard) Ashmead 

Pseudleptomastix squam- Tetrastichus blepyri 
mulata Girault Ashmead 

Thysanus elongatus 
(Girault) 

Pseudaphycus angelic us 
(Howard) 

Zarhopalus corvinus Achrysopophagus modes- 

(Girault) tus Timberlake 

Thysanus elongatus 
(Girault) 

Tetrastichus blepyri 
Ashmead 

Subprionomitus sp. 

Zarhopalus sheldoni 
Ashmead 

A detailed discussion tii the yarious phases of this hyperparasitism 
•will be given in the following pages in connection with the biology of 
the individual Species. All twelve of the parasites listed ai^ve are 
endemic to CWifornia and, with a few exceptions, have not thus far 
been reconllMi elsewhere. 
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Rearing Records. —In Southern California the parasitism of 
Pseudococcus maritimus (Ehrhom) is usually so slig-ht that only 
occasionally can specimens be obtained. But at Fresno parasitized 
material was abundant, and collections were made at that place during 
the month of September to November for the purpose of getting full 
data bearing upon the relative numerical abundance of the various 
species, the sex ratio, the manner and time of emergence, etc. During 
these months practically all forms were present in the condition or 
stage in which they would pass the winter, though some adults were 
observed. A total of 1080 parasitized mealybugs in all stages were 
isolated in gelatin capsules for individual rearing. Of this number 
984 eventually yielded adult parasites, or at least matured suflftciently 
to permit of determination by dissection. In the case of the hyper- 
parasites, the primary host was determined by various means, some 
being readilj’^ distinguished by the form of the tunica, and others by 
the remnants of the various stages remaining after the completion of 
development of the hyperparasites. Prom the one thousand and eighty 
hosts, nine species of parasites were reared, five being primary and 
four secondary. In number of individuals there were 1285 of the 
former and 515 of the latter. The detailed results are here given in 
tabular form : 


Host: Pseudococcus maritimus (Elirhorn) 
Fresno, California. September-Novcmber, 1919* 


Parasites 

Acerophagus notatnentria 
(Girault) 

Zarhopalus corvinus 
(Girault) 

Anagyrus subalbicomis 
(Girault) 

Pseudleptomastix squam* 
mulata Girault 

Anagyrus clauseni 
Timberlake 


Hyperparasiteb 
Thysanus elongatus 
(Girault) 

Achrysopophagus modestus 
Timberlake 
Subprionomitus sp. 
Tetrastichus blepyri 
Ashmead 


Males 

Females 

Total 

180 

430 

614 

56 

294 

350 

2 

278 

280 

3 

37 

40 

0 

1 

1 


Total 

1285 

Males 

Females 

Total 

74 

362 

436 

0 

52 

52 

24 


24 

0 

3 

3 


515 


Sex 

ratio 

No of 
hosts 

Average 
per host 

1-2.4 

78 

7.9 

1-5.3 

350 

1.0 

1-139 

280 

1.0 

1-12. 

40 

1.0 


1 

1.0 


749 


Sex 

No of 

Average 

ratio 

hosts 

per host 

1-4.9 

156 

2.8 


152 

1.0 


24 

1.0 


3 

1.0 


235 



Total 
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At the time this material was isolated all parasites were safficiently 
advanced to have caused the death of the host; in other words, the 
primary parasites had reached at least the advanced larval stage. As 
these collections were made late in the season the figures given repre¬ 
sent the approximate relative numbers which are carried over to the 
following season. Most of the primaries emerge very early in the 
spring and are therefore not subjected to additional parasitism at that 
time, while others, notably Pseudleptomastix squammulaia Girault, 
are called upon to bear an early spring generation of secondaries in 
addition to those of the previous fall because of the very late time of 
emergence. This may be one of the most important factors responsible 
for the relative scarcity of the species. 

A study of the time of emergence of the different species is of 
interest as bearing upon the order of their emergence in the spring 
and upon their behavior under various conditions of temperature and 
humidity. The material collected at Fresno, November 11, 1919, was 
isolated and kept in the laboratory at room temperature ranging from 
20-25° C. The first species to emerge was Zarhopalus corvinus 
(Girault), all of which appeared within fifteen days; all Acerophagws 
notativentris (Girault) emerged in twenty-four days, while the first 
Anagyrus svhaibieornis (Girault) emerged on the fifteenth day and 
regularly thereafter until the end of December. Seventy-five indi¬ 
viduals appeared during the eight weeks in which the material was 
under observation. On December 28 the remaining material was dis¬ 
sected and twenty-four additional live pupae found. During this 
entire period not a single Pseudleptomastix squammulata Girault 
appeared, yet on dissection twenty live pupae were found present in 
the tunicae. This pronounced dormant period was even more strongly 
shown in a quantity of material previously collected and isolated on 
October 2, and kept under the same conditions as the foregoing series 
until December 29, on which date they were placed in an incubator 
at a constant temperature of 31° C. Three individuals emerged on 
January 5, 9, and 11, respectively. On the 17th the remainder were 
dissected and found to be alive and in the advanced pupal stage. This 
great prolongation of the dormant season indicated that the species 
emerges very late in the spring, at about the time the host Mrvae are 
in the third instar. 

In the case of the hyperparasites, Tkysanus dongatus (Girault) 
emerged, rather irregularly, from fifteen to thirty days from the time 
of collection. It is thus apparent that an additional generation is 
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possible in the spring upon the over-wintering Pseudleptomasiix 
squammtUata Girault and upon a considerable proportion of Anagyrus 
su^albicornis (Girault). This is a rather unusual condition, as in 
most cases the time of emergence of the adult secondaries is later than 
that of unparasitized individuals of the host species. As Thysanus 
elongatus (Girault) is by far the most abundant numerically, it is 
evident that this second generation upon the over-wintering indi¬ 
viduals of the host exerts a strong influence upon their numerical 
increase at the most important period of the season. 

Breeding Methods. —In order to insure a constant supply of host 
material for laboratory breeding experiments, and not to be dependent 
upon fluctuating infestations in the field, the mealybug was propa¬ 
gated upon potato sprouts in the greenhouse after the manner 
developed at the California State Insectary (Branigan, 1916). An 
ample supply of all stages of the host was thus available at all times. 

In making detailed life histories of the parasites the most satis¬ 
factory and convenient method was found to be the use of fresh 
potato sprouts about three-fourths of an inch long, detached from the 
tuber, and placed in gelatin capsules which in turn were inclosed 
within glass vials. The capsules readily absorbed any surplus moisture 
given off, while the glass vial prevented the desiccation which would 
otherwise normally occur. Under these conditions the sprouts remain 
sufficiently succulent for feeding purposes for about two weeks, and 
as the mealybug larvae feed only eight to twelve days after being 
parasitized, sufficient food material is available for the entire period 
without the necessity of a change and consequent handling with 
possible injury to the material. This method facilitated the work 
greatly by eliminating the necessity for cages upon growing plants 
and because of the great ease and convenience in manipulation and 
observation. 

In the case of Zarhopalus corvirms (Girault) and Chrysoplatycerus 
splendens (Howard), which parasitize practically all the later stages 
of the host, the uso of potato sprouts for feeding purposes was dis¬ 
pensed with altogether by the judicious selection of mealybugs in the 
proper stage of development. This made possible individual life his¬ 
tories of the parasites in capsules or similar containers without food 
of any sort. The mature gravid female mealybugs do not require food 
during the period of oviposition nor for several days prior to that 
time, as is shown by the fact that in the field a considerable proportion 
of the females leaves the feeding places shortly before the commence- 
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ment of oviposition and seeks out secluded crevices within which to 
lay the eggs; in such places there is no feeding surface available. 

When observation by binocular was necessary upon the manner of 
oviposition of the smaller parasites, etc., a satisfactory cage was con¬ 
structed of two microscope slides bound with adhesive paper, between 
which a small infested potato sprout was placed. This cage was very 
convenient for the purpose and had a depth only slightly in excess 
of that of the field of vision of the binocular. With the hyperparasite 
Thysanus elongatus (Girault) the entire process of oviposition and 
the complete development of the larva were observed under the low 
power of a compound microscope by the use of a cage made of a drop 
culture slide and a cover-glass. A portion of the tunica containing the 
pupa of the primary parasite was first removed and this, together with 
the adult female Thysanus, placed in the depression of the culture 
slide, after which the cover-glass was placed in position and fastened 
with a small drop of vaseline. The interior of the tunica and the 
pupa which it contained were thus clearly visible at all times and the 
female parasite was able to move about and to oviposit freely. 

Observations on the development of the embryo can very readily 
be made by dissecting out the freshly deposited eggs from the host 
and placing them in a normal or indifferent fluid. Either a normal 
saline (.75 per cent) or Kinger^s solution may be used. It has been 
found that the larvae of many species whose eggs are free-floating in 
the body fluids of their hosts will fully mature, and occasionally, 
though not often, be able to hatch before the death of the host. Tn 
the second of the above-mentioned solutions many free-floating larvae 
will live for several days, a fact which greatly facilitates close exami¬ 
nation of the larvae in the living condition. 

For the feeding of the adult parasites in captivity, a weak solution 
of either sugar or honey was satisfactory. The parasites were confined 
in vials in which had been placed a folded strip of paper to serve as 
a surface upon which they could rest. Most species preferred paper 
to glass for this purpose. The more minute species were fed by means 
of a glass capillary tube about two and one-half inches in length 
inserted through the cork, and sufficiently enlarged at its outer end to 
contain several drops of the solution. By placing this outer Jhd in the 
mouth and blowing through it, a drop of the required size can be forced 
out of the other end and placed at any desired position in the vial 
without removing the cork. Tt is desirable to change vials and paper 
strips about twice monthly, but otherwise it is unnecessary to open the 
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containers. This fact becomes very important when records of ovi- 
position are being made, as it largely eliminates the possibility of 
escape of some of the very active species. With certain forms, such 
as AnagyrWf as well as with the males of many of the more delicate 
chalcids, the least moisture upon the surface of the glass quickly 
results in the fouling of the antennae and the consequent death of the 
individuals. It is therefore not desirable to put the sugar solution 
in any position where the parasites may entangle themselves in it. 
With these species a somewhat larger capillary tube, having an inner 
diameter of about .25 mm. should be used, and the parasites permitted 
to feed directly from it. In a feeding tube of this size the vials should 
always lie flat, as otherwise the solution will drain out, the capillary 
attachment not being sufficient to hold it in the tube. Certain other 
parasites, such as the Eupelmidae, are so very active and jump about 
with such force and frequency, that they also must be fed in the same 
way. 


Parthenogenesis 

Parthenogenetic reproduction is a very common phenomenon in a 
great number of the parasitic Ilymenoptera, possibly among all of the 
C^halcidoidea, and occurs more or less frequently in all the species 
considered in this paper. The resulting progeny in the case of 
Zarhopalus corvinus (Girault), Chrysoplaiyceriis splendens (How¬ 
ard), Acerophagus votaiivenfris (Girault), Thysanus elongatus 
(Girault), and Tefrastichus blepyri Ashmead were all males, while in 
Achrysopophagm modestus Timberlake females were produced gener¬ 
ation after generation without the intervention of the male. In 
Pseudiepiomastix squammuJaia Girault and Amgyrus subalbicarnis 
(Girault) the male is found only occasionally and not in sufficient 
numbers to permit of the general fertilization of the females; repro¬ 
duction is therefore generally parthenogenetic. It is evident, there¬ 
fore, that frequent or general reproduction in this way among those 
species which are thelyotokous would result in a much greater rate of 
increase than if a portion of the progeny were males. This may be 
illustrated by calculating the possible rate of increase of Achrysopo- 
phagus modestm Timberlake for one year, allowing five generations 
of fifty each. One female reproducing parthenogeneticaJly for this 
period of time would give rise to 312,500,000 individuals, providing 
there were no mortality. If, however, a female were fertilized and 
gave rise to progeny of both sexes in the ratio of one to three, the total 
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number of females at the end of the year would be 74,200,000. This 
of course is purely theoretical, yet it has a practical bearing upon the 
practices and possibilities of parasite introduction and colonization. 
In case of the introduction of a species which is thelyotokous into a 
new locality, it would be decidedly advantageous to eliminate the 
males, as illustrated above. No e^idence has been produced to show that 
the continued absence of the male contributes in any way to a weaken¬ 
ing of the race. In certain cases the advantage is offset by a reduction 
in the average number of progeny because of a lack of fertilization. 
This has been demonstrated in several cases but is not known to be a 
general condition. As a matter of fact, in those species which are 
able to produce females without fertilization the male is very seldom 
present under natural conditions. 

The Sex Ratio. —study of the relative proportions of the sexes 
produced by the various species under field conditions during the 
latter part of the year reveals a preponderance of females in all 
species. The ratio of males to females in Acerophagus notativentris 
(Girault) was 1 to 2.4, in ZarhopoHus corvinus (Girault) 1 to 5.3, in 
Pseudlepiomastix squammulata Girault 1 to 12, and in Anagyrus 
suhdbiconm (Girault) 1 to 139. Of the fifty-two individuals of 
Achrysopophagus modestus Timberlake reared during the past season 
all have been females, indicating that the species is normally thelyoto¬ 
kous. In Tetrastichus blepyri Ashmead the three individuals reared 
were females, though from these a generation of males were produced. 
In the case of species having the sexes nearly equal in number all were 
found to be arrhenotokous. This is to be expected, as with a relatively 
large proportion of males the chance of fertilization of the females is 
very good, and the resulting progeny are presumably mostly females. 
However, a portion of the eggs are probably laid previous to ferti¬ 
lization, and these serve to maintain the number of the males. 



1924] Tmi>erlah&-Clamen: Parasites of Pseudaeocciis Maritimus 265 


ECONOMIC IMPORTANCE OP THE PARASITES OP 
P. MARITIMUS (EHRHORN) 

While Pseudococcus maritimus (Ehrhorn) is found generally 
throughout the state and under very diverse conditions, its parasites 
are much more restricted in their habitat. As previously stated, not 
one has been found in the San Prancisco Bay region, while in Southern 
California are found Chrysopiatycents splendens (Howard), Zar- 
hopalus sheldoni Ashmead, and Pseudaphycus avgelicus (Howard), 
none of which is of any consequence whatever. In the section of 
the San Joaquin Valley where the host is a very serious pest of the 
grape, we find Acerophagus notativentris (Girault), Zarhopalus cor- 
vinus (Girault), and Anagyrus suhalbicornu (Girault) in large 
numbers, while Pseudhptomastix squammulata Girault may occasion¬ 
ally be numerous. 

During the late summer and fall of 1919 the parasitism in the field 
exceeded 90 per cent, though this is greater than in normal years. 
The economic value of this degree of parasitism is problematical 
because of the fact that the damage by the insect is due not in any 
way to injury from feeding upon the foliage or stems but solely to the 
deposition of honey-dew upon the fruit, rendering it unfit for sale. 
Thus in the case of a heavy infestation a reduction of 90 per cent in 
numbers would be of little or no value. The only possible benefit that 
could accrue would be a reduction in the number surviving the winter, 
thus delaying reinfestation in the spring. In this connection there 
comes into play the natural laws governing the interrelations of the 
host with its parasites and hyperparasites. The 1919 season having 
been one of unusual abundance of primary parasites it was to be 
expected that the hyperparasites would increase in even greater pro¬ 
portions. This was found to be true, as from a given quantity of 
material collected, 29 per cent of all which emerged were secondary 
parasites, mainly of Zarhopalus corvinus (Girault) and Anagyrus 
subalhicornis (Girault). A decline in the abundance of these two 
species was therefore to be expected during the following season. 

The possibilities of natural control during a season following one 
of great parasite development such as that of 1919 have not been 
determined. In the fall of that year the greater quantity of the 
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parasitized material was to be found on the fallen leaves under the 
vines. In one instance all such dead foliage, loose bark, etc., was 
collected from under a single vine and isolated for the emergence of 
the parasites. From this material 547 primary parasites were reared. 
If only a small proportion of these could survive the winter the 
development in the spring of a large percentage of the over-wintering 
host larvae would be prevented, as they are relatively few in number. 
But these dead leaves decay and are covered with sand or blown away, 
so that ultimately probably only a fraction of one per cent of the 
parasites survive the winter. It has not been possible to investigate 
this point in the field on a scale large enough to give reliable results. 

The latest devised method of control of this grape pest (Neugaret, 
1918) provides for the fumigation of the vines with sulfur during the 
dormant season. As the parasites at this time are in the advanced 
larval and pupal stages, it is probable that the mortality rate will 
exceed that of the host, in which case the result will be the practical 
eradication of the parasites. However, if this method effectively 
controls the pest the parasites naturally need not be considered. 
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LIFE HISTORIES 
Zarhopalns corvintts (Girault) 

Plate 18, figure 1 

Of the seven species of primary parasites thus far reared from 
Pseudococcus mariiimus (Bhrhom) in California, Zarhopalus cor- 
vinus (Girault) is by far the most important. While in numbers it 
is exceeded by Acerophagus notativentris (Girault) its effectiveness, 
when measured by the aggregate number of hosts destroyed, is much 
greater. It is limited strictly to P. maritimus (Ehrhorn) in the San 
Joaquin Valley, and has not been reared from this host in the colder 
coastal regions. 

Life History 

The egg .—The ovarian egg is a peculiar body consisting of two 
parts, the first, or egg proper, being broadly oval in form, .13 mm. in 
length, and the contents white and granular in appearance when 
dissected out in a saline solution. This main body is connected by a 
short slender stalk to a much smaller lemon-shaped body on which the 
micropyle is visible as a small projection on the distal end. During 
the process of oviposition this smaller body disappears, the contents 
having been forced into the egg proper. The only evidence of its 
existence now remaining is a small irregular protuberance, and even 
this is in some cases not visible. The egg is now approximately 
.20 mm. in length and free-floating within the body of the host. It 
increases slightly in size and gradually becomes darker in color during 
the development of the embryo. When mature the embryo is found 
curled up within the egg and, in its efforts to extend itself, it ruptures 
the chorion and escapes into the body of the host. 

The larva .—The newly hatched larva is .30 mm. in length, white in 
color, and with the cephalic segments set off from the remainder of 
the body by a distinct suture. The segmentation is distinct, and the 
last segment is apparently prolonged into a tail-like appendage which 
is bent back at an angle of about 30 degrees from the axis of the body. 
As far as could be determined the usual holopneustic type of tracheal 
system is not evident, and it is probable that the tail structure serves 
as a blood gill after the manner shown by Timberlake (1912) in the 
case of the first instar of Limnerium validum (Cresson). This struc- 



268 University of California Publications in Entomology [Voi*. 8 

tore persists through the second instar though relatively reduced in 
size. Feeding during the period immediately following hatching is 
apparently restricted to the body fluids of the host, and the digestive 
tract soon becomes distinctly darkened. As the larva develops, how¬ 
ever, it feeds indiscriminately upon the body tissues until eventually 
the entire contents of the host are consumed. 

The fully developed larva is white in color, .80 to 1.75 mm. in 
length, and with the dark digestive tract showing distinctly through 
the body tissues. In this stage may be seen the eight pairs of spiracles 
at the side of the body, each connecting by a short tracheal tube with 
the main lateral trunk. The death of the host takes place just prior 
to pupation and the remaining tissues rapidly harden to form a smooth 
shell within which the parasite may pupate. This shell Viereck (1915) 
designates as the “tunica.” The larva now lies with its head at the 
caudal end of the body of the host and voids its meconium into the 
opposite end. By the pressure of the body this excrementitious 
material is formed into a shallow cup-shaped pad fitting closely the 
outline of the tunica. Shortly after this discharge is completed the 
larva casts its skin for the last time. 

The pupa .—^At this time the pupa is pure white in color but very 
soon pigmentation of the eyes develops and shortly afterwards a general 
darkening of the entire body takes place. When development is com¬ 
plete the pupal skin is cast and the adult parasite is ready to emerge. 

The adult (pi. 18, fig. 1).—Emergence is effected by eating or 
cutting away a circular hole immediately dorsad of the posterior end 
of the body. Exceptions to this have been noted but are not frequent. 
Under summer conditions this takes place within a few hours after 
the transformation is complete, though it may be delayed till the 
following day. Feeding upon honey-dew secreted by the mealybugs 
or upon any other liquid or semi-liquid material at hand begins very 
soon after emergence. In confinement, feeding has been observed 
frequently upon the remains of the host from which the parasite has 
just emerged. This habit is responsible for the appearance at times 
of empty tunicae bearing two emergence holes of Zwrhopalus eorvinus 
(Girault), the one in the normal position and the other in the dorso- 
oephalic region, though it is certain that only one parallte had 
emerged; while feeding on the wax and other materials at the margin 
of the actual emergence hole the adult parasite had crawled into the 
tunica and was thus under the necessity of cutting its way out again. 
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Mating may take place within a short time after emergence and, if 
the female has been able to feed until satisfied, oviposition is effected 
within one day. The absence of the male does not appreciably delay 
oviposition. When reproducing parthenogenetically this species is 
arrhenotokous, that is, the progeny is exclusively males. Bearings 
from material collected in the field during September, October, and 
November gave 56 males to 294 females, revealing a sex ratio for this 
time of the year of 1 to 5.3. 

Oviposition ,—The female makes a very rapid examination of the 
prospective host with the antennae. If the individual is found satis¬ 
factory, she turns herself about and inserts the ovipositor into the 
dorso-eaudal region of the body, though also to a certain extent into 
the cephalic segments. The whole process requires less than one 
minute. During the period of oviposition the wings are raised above 
the abdomen. If the host for any reason is not found satisfactory^ the 
period of inspection is greatly prolonged, frequently for half an hour 
or more. The female parasite seems able to exert a rather limited 
selective action in the choice of hosts, placing normally only one egg 
in each, though where the infestation is light, opivosition in the same 
individual may occur repeatedly. In the laboratory one adult mealy¬ 
bug was confined for six hours with two females of ZarhopaJus cor- 
vinm (Girault) and was found upon dissection to contain fourteen 

While the gravid female is apparently preferred as a host yet 
oviposition by the parasite is readily carried out in any instar after- 
the first. Frequently, also, the host is able to deposit practically its 
own full quota of eggs before being destroyed by the parasite. Were 
this a general condition the actual economic value of the parasite 
would be greatly reduced. 

The life cycle ,—At a constant temperature of 30° C. the eggs hatch 
48 to 54 hours after being laid, and the first molt occurs 24 to 36 hours 
later. A slight discoloration of the body of the host is evident about 
the sixth day after hatching and is accompanied by a marked sluggish¬ 
ness of movement. One or two days later the distended or inflated 
condition of the body becomes apparent. Death takes place about the 
ninth day and the parasitic larva then pupates two or three days later. 
Approximately five days are required for the pupal stadium, thus 
making a total of about sixteen days from oviposition to emergence. 
The females normally require about one day longer to complete their 
transformation. Because of the extremely high temperatures of the 
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San Joaquin Valley during the summer months this time may be 
considerably shortened. Under laboratory conditions and with a mean 
temperature of about IS'" C. the life cycle was prolonged to forty days. 
The winter is passed largely in the pupal instar. 

Bate of reproduction, —The period of oviposition under field con¬ 
ditions probably extends over several weeks if host and food conditions 
are satisfactory. In the laboratory adult females have been kept alive 
for twelve weeks when not permitted to oviposit. The oviposition 
records of a series of unfertilized females were secured. The largest 
number of eggs deposited by one individual was found to be seventy- 
nine. The period of oviposition extended over twelve days, though 
the larger proportion was deposited during the first four days. This 
female then died and upon dissection was found to contain six fully 
matured eggs and a considerable number in various stages of develop¬ 
ment in the ovarian tubes. It is probable that under ideal field con¬ 
ditions this rate of reproduction is exceeded. With a complete 
generation each sixteen to twenty days it will be seen that there is the 
possibility of a great number of generations each year, as breeding is 
continuous until November. The presence of large numbers of hyper¬ 
parasites, however, effects a considerable reduction under field 
conditions. 


Interrelations of the Parasite and Its Host 

Observations based upon rearings of over five hundred Zarhopalus 
corvinus (Qirault) from parasitized mealybugs isolated in capsules 
and, in addition, the dissection of a large series, indicate that neither 
multiple nor superparasitism occurs in this species. Dissections at 
various periods of time after oviposition revealed the fact that, while 
a considerable number of eggs may be deposited in a single host, yet 
only one ever reaches maturity. A large proportion of the eggs hatch 
normally, but it is only occasionally that more than one larva reaches 
the second stage, practically all being dead within one day after 
hatching and previous to the first molt. Phagocytic action very soon 
sets in and the dead larvae are encysted in a tough, dark-brown 
capsule. No instance was observed where, with one larva i^ve and 
thriving, the remainder were encapsulated before death. However, in 
the case of a small proportion of the host larvae, particularly of those 
from the San Prancisco Bay region, a partial immunity seemed to 
exist with respect to Zarhopalus corvinus (Girault), and many larvae 
were destroyed in the early stages. 
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This phagocytosis apparently has nothing to do with the death of 
the larvae, but is merely a reaction set up in the body of the host by 
the presence of dead foreign matter. It is difficult to explain satis¬ 
factorily the causes which give rise to this constant death of all larvae 
but one immediately after hatching. Even when several of these 
minute larvae are present in a mealybug body measuring from three 
to five millimeters in length, it seems extremely improbable that 
contact can occur between the different larvae except by accident, as 
they may be widely separated, and in addition are incapable of moving 
about freely through the body fluids. The possibility of a combat 
among the larvae of the first instar for possession of the host therefore 
seems out of the question. It seems also improbable that the death of 
the larvae can be the result of any defensive reactions aroused in the 
body of the host, as a single larva experiences no difficulty. Two 
theories may be advanced as to the cause of the death of the surplus 
larvae within a day after hatching. The first of these is that the 
hatching of the first egg sets up gradually a chemical or other reaction 
in the body which is sufficient to kill those hatching later, yet the first 
larva in the meantime attains sufficient strength to overcome the 
attack. The second theory is that of the direct secretion by the newly 
hatched larva of some substance inimical to those following, as it may 
be presumed that the larvae at the moment of emergence from the 
eggs are weaker and less able to withstand adverse conditions than 
after they have fed for even a few hours. This latter theory appears 
to be the more logical. 

Acerophagus notativentris (Girault) 

Plate 18, figure 2 

Acerophagus notatwenfris (Girault) is a very minute bright-yellow 
chalcid reared very frequently in large numbers from Pseudococcus 
maritimus (Ehrhorn) on the grape in the San Joaquin Valley. 
Numerically it exceeds any of the other parasites of this host, though 
it ranks third in the percentage of mortality effected. In the field on 
warm days the adults may be observed moving rapidly about in search 
of food and suitable hosts in which to oviposit, and the distinctive 
tunicae may be found in considerable numbers on the under sides of 
the leaves and in crevices in the bark. In California this parasite 
apparently is limited to the San Joaquin Valley, and it has not 
previously been recorded from other sections or upon other hosts. 
Related species are recorded as parasites of dactylopiine Coccidae in 
various parts of the United States. 
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Life History 

The egg, —The egg as found in the ovarian tubes prior to ovi- 
position is of the two-bodied form characteristic of this group. The 
egg proper is roundly oval, approximately .07 mm. in length, and 
connected with the secondary body by a slender stalk of about its own 
length. This secondary body is slightly smaller and bears a small 
tubercle on its distal end. When dissected out in a saline solution, the 
egg is transparent, though the contents are of a granular nature. 
During the process of oviposition the contents of the smaller body are 
forced into the egg proper, though the collapsed membrane remains 
attached. As far as can be determined this has no particular function 
except during the time when the egg is passing through the ovipositor, 
as it subsequently lies free in the body of the host. 

The larva, —^When the embryo is fully developed it breaks the 
enveloping chorion and passes out into the body of the host, where it 
very soon begins feeding on the fat bodies and other easily assimilated 
materials. The digestive tract soon becomes somewhat orange colored, 
though this is not so evident in the older individuals. The body is of 
thirteen segments and without special modifications of any sort. The 
death of the host takes place several days prior to pupation, and in 
the case of solitary larvae in first instar mealybugs the head of the 
parasitic larva lies at the caudal end of the body of the host. The 
meconium, a dark-colored mass of excrementitious material, is voided 
into the opposite end. When a number of individuals are contained 
in a single full-grown host this position is not maintained, the deter¬ 
mining factor apparently being the position in which the egg was laid 
and in which the larvae developed. Orientation with respect to the 
host^s body is prevented solely by the numbers present. 

The pupa, —The pupa is .5 to .7 mm. in length and in the early 
stages pure white in color, though within two days the reddish pig¬ 
mentation of the eyes becomes evident. In the females a slight 
darkening of localized regions of the abdomen appears shortly before 
the final transformation. 

The adult (pi. 18, fig. 2).—^When occurring as a solitaryjparasite 
of hosts in the early stage the adult effects its liberation from the 
tunica by cutting away the three caudal segments. This cap, however, 
may remain attached at one edge. In the ease of hosts containing a 
number of parasites this emergence hole may either be cut directly 
through the derm of the host or by way of the cells previously occupied 
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by other pupae. For this reason the number of these external emerg¬ 
ence holes is not an exact criterion of the number of parasites which 
have emerged. Mating has not been observed but under favorable con¬ 
ditions undoubtedly takes place very shortly after emergence, and 
oviposition may take place the same day. The act of oviposition 
follows a rather superficial examination of the prospective host with 
the antennae, the female then turning about and making a series of 
thrusts with the ovipositor to locate a satisfactory point of insertion, 
after which the ovipositor is driven into the body, usually ventrally 
in the mid-lateral region. At this time the tip of the abdomen is 
forced upward and forward, thus folding the distal portion of the 
wings back upon themselves in a characteristic manner. Frequently 
the female will stand practically motionless for one minute or more 
after insertion has been accomplished if the host does not manifest too 
great irritation. Occasionally a female will oviposit while standing 
upon the body of the host, the ovipositor being forced downward and 
back at a sharp angle. 

While Acerophagus mtativentris is restricted in California so far 
as known to Psevdococcus maritimus (Ehrhorn) as a host, yet females 
have been observed frequently to oviposit into larvae of various other 
species of mealybugs. Upon its proper host the females are attached 
in all their stages. In one case, indeed, a parasite oviposited into a 
male larva prior to its second molt, yet was able to complete its 
development, and emerged after the formation of the cocoon. This 
is not frequept. Another instance was observed where a female 
oviposited into an egg; this probably was accidental, as several larvae 
were nearby and had been examined shortly before. 

Because of the extreme delicacy and small size of the egg of this 
species it was not possible to make an accurate record of oviposition 
by dissection. In rearing experiments a total of 117 progeny were 
obtained from one fertilized female, the period of oviposition extend¬ 
ing over eight days. It is therefore probable that the number of eggs 
actually deposited was considerably in excess of that which ultimately 
reached maturity. One mature gravid female was found upon dis¬ 
section to contain ninety-eight eggs, all apparently fully developed. 

Fertilized females produce female progeny largely if not entirely, 
while unfertilized females give rise to males only. From material 
collected in the field the sex ratio was found to be 1 to 2.4, the females 
predominating. 
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The life cycle. —The egg stage covers a period of about two and 
one-half days at summer temperature, while the larval period is com¬ 
plete in ten to twelve days, though this may be greatly prolonged 
during the cooler periods of the year. The host dies shortly before 
the completion of this stage, though the swollen and slightly discolored 
condition of the body is evident several days earlier. In the case of 
solitary larvae in early stage hosts the meconium is voided into the 
head end of the tunica and is visible through the derm as a darkened 
area. In a large-bodied host containing a number of parasites the body 
becomes greatly distorted, due to the fact that the transforming larvae 
require pupation cells somewhat larger than their own bodies. The 
outline of each of these cells is evident as a raised area upon the 
surface of the tunica. The pupal instar covers a period of seven to 
eight days, thus making a total of twenty to twenty-three days from 
egg to adult under summer conditions. 

Superparasitism. —The number of eggs deposited in a single host is 
problematical, though in larvae in the first stage it is seldom more 
than one. In the later stages the number is frequently in excess of 
the available food supply, and therefore the surplus larvae must die 
sooner or later. If an insufficient number has been deposited in a 
single host to entirely consume the body tissue the result is frequently 
the death of both host and parasites. This is due to the fact that 
when the larvae reach maturity the host may still be alive and, as the 
larvae cannot pupate in a liquid medium, they ultimately perish. If 
the discrepancy is not too great the parasites may eventually be able 
to emerge, their development being arrested during the time required 
for the body of the host to dry out and solidify. Finally, if only a 
few are present in the body they probably die and become encysted, 
and cause no particular injury to the host. 

The largest number of Acerophagus noiativentris (Girault) thus 
far reared from a single adult female of Pseudococcus maritimus 
(Ehrhom) was twenty-seven, as contrasted with the single parasite 
which can develop in one female in the first instar. 

Anagyrus Bubalbicomis (Girault) • 

Plate 19, figure 3 

Anagyrue subalhicorms (Girault) ranks third in point of numbers 
among the parasites of the grape mealybug in the San Joaquin Vidley, 
constituting 21.6 per cent of all individuals reared from field material. 
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In effectiveness, however, it exceeds Acerhophagus notativentris 
(Girault), which ranks first numerically, because of the fact that it is 
a solitary paraaite while the latter averages nearly eight to the indi- 
vidual host, thus greatly reducing the total number destroyed. 

So far as known at the present time this species is restricted in its 
habitat entirely to Pseudococcus maritimus (Ehrhom) upon the grape 
in the San Joaquin Valley. Several species of this genus have been 
found in Southern California upon various mealybugs, though none 
upon the one above mentioned. 

Great difficulty was experienced in rearing this species in the 
laboratory and it has therefore not been possible to make detailed 
study of the life history. The following notes are based upon a large 
number of dissections of field material and upon various laboratory 
observations. 

Life History 

The egg .—The ovarian egg differs in no essential respect from that 
of Zarhopalns corvinus (Girault). The egg proper is broadly oval 
and connected by a slender stalk to the elongate lemon-shaped supple¬ 
mentary egg. The total length is approximaetly .5 mm., and the 
various parts in the order above given are .22 mm., .11 mm., and 
.17 mm. in length, respectively. The point of union of the stalk with 
the main egg is somewhat below rather than at the exact center of 
the posterior end. At the time of oviposition the entire contents are 
forced into the main body, though the stalk remains and serves as a 
means of attachment for the egg to the derm of the host. At this time 
the egg is approximately .27 mm. in length, and its length increases 
somewhat with the development of the embryo. 

The larva .—At the time of hatching the shell is broken at the head 
end and the young larva works its way partially out through this 
opening, its caudal end, however, remaining attached to the stalk. 
This connection is apparently maintained throughout all of the larval 
stages except the last, each molted skin in turn being forced back over 
the body and remaining as an envelope surrounding the caudal seg¬ 
ments. The mature larva attains a length of approximately 2.00 mm. 

The pupa .—The pupa passes through the usual changes in color, 
with later a black pigmentation appearing in the eyes. During this 
period the sexes may be readily distinguished, the antennae of the 
male darkening uniformly throughout while those of the female remain 
white in the outer half and possess the exceptionally broad and long 
scape. 
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The adult (pi. 19, fig. 3).—The adult female is characterized by 
antennae having a long, broad scape which, together with the two 
succeeding segments, is dark in color as contrasted with the pure white 
of those following. The antennae of the male lack the conspicuous 
scape, are uniformly dark colored in all segments, and bear numerous 
heavy bristles. Because of the great scarcity of males it is improbable 
that fertilization is general, and reproduction must therefore be 
largely parthenogenetic. 

Oviposition .—Oviposition takes place in the usual manner, in the 
mid-lateral region. The host instar most favored is the second, the 
larvae at this time being about 1.00 mm. in length or considerably 
less than half-grown. If these are lacking, however, the female will 
oviposit into the first instar or mature larvae. In the case of very 
young larvae the parasite is often unable to withdraw the ovipositor, 
and the impaled larva is therefore carried about for a considerable 
period of time; or, again, until it can be wedged into some crevice and 
the ovipositor withdrawn. This habit of ovipositing in larvae in the 
early stage but delaying development until the host is nearly full- 
grown, has been observed in several other species of Anagyrus parasitic 
upon dactylopiine Coccidae. 

Life cycle .—^While oviposition takes place largely in the young 
larvae yet the death of the host is not brought about until it has 
attained practically mature size, thus indicating that the period of 
development is somewhat longer than that of the other species under 
consideration. Previous to the death of the host there is no noticeable 
discoloration of any portion of the body. While the derm of the 
tunica is considerably darkened, this is not evident externally because 
of the unusually heavy wax secretion. The interior surface is very 
smooth and highly polished as compared with that of Zarhopalus 
corvinus (Girault). 

Emergence is effected by cutting away a circular opening at some 
point in the wall of the tunica, usually in the posterior area of the 
ventral surface, though frequently dorsally or at the head end. 

The winter is passed almost exclusively in the mature larval and 
pupal instars and emergence takes place comparatively late in the 
spring. Material collected in the field during November*and kept 
under temperature conditions of approximately 20® C. required over 
two months for emergence as contrasted to the four weeks required 
lay Zarhopalus corvinus (Girault). 
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Pseudleptomastiz squammulata (Girault) 

Thus far this species has been recorded only from the San Joaquin 
Valley in California, where it is restricted to Psexidococcus maritimus 
(Ehrhorn) as a host. It may at times be found frequently in the field, 
particularly during: the hotter periods of the summer. In numbers and 
in effectiveness it ranks fourth among: the parasites of this host, being 
exceeded by the three previously discussed. Its attacks are confined 
strictly to those stages in which the host measures less than about 
1.5 mm. in length, therefore largely to the second instar. Repeated 
efforts to reproduce it upon other species of the genus Pseudococcus 
have all resulted negatively. 


Life History 

The egg ,—The ovarian egg is of the usual two-bodied form, with 
the main body 0.9 mm. in length, roundly oval, and connecting by a 
slender stalk of about its own length with the secondary egg, which is 
somewhat smaller and bears an indistinct protuberance at its apical 
end. The total length is approximately .25 mm. When dissected out 
in a saline solution the contents of the egg proper are distinctly 
granular in appearance. 

During the course of oviposition the contents of the smaller body 
are forced into the larger, which thereby attains a length of .17 mm., 
while the stalk, which is now half to two-thirds this length, serves as 
an attachment to the derm of the host, its distal end extending outside 
the body but obscured by the waxy secretion. The egg enlarges 
somewhat with the development of the embryo, and, upon hatching, the 
chorion is broken and forced back over the body, though the young 
larva remains attached at its anal end to the stalk. 

The larva ,—During at least the first two stages of development the 
larva retains a close attachment to this stalk, the function of which 
has been described as respiratory. At the time of molting the cast 
skin is forced back over the body, and forms a distinct cone around 
the caudal segments. The dark colored contents of the digestive tract 
are clearly visible through the derm. 

The pupa ,—The pupa is pure white in color during the few days 
immediately following the casting of the final larval skin, but the dark 
coloration of the eyes, thorax, and abdomen soon appears on these 
parts in turn. During the latter part of this instar the sexes may be 
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readily distinguished by the difference in antennal form and colora¬ 
tion, those of the female having a much larger scape and pedicel and 
with the apical portion of each, and the club also, very light in color. 

The final transformation is effected within the tunica and emerg¬ 
ence is effected by cutting a small hole near one end. 

The adult. —The adult female may be readily distinguished from 
the male by the greater length of the scape and the pedicel of the 
antennae, and by the differences in coloration as noted above for the 
advanced pupa. In the male the color of the antenna is uniform 
throughout and each segment bears a large number of coarse bristles. 

Feeding takes place normally very shortly after emergence, and 
also mating, though the relative scarcity of males indicates that 
parthenogenetic reproduction may occur frequently in the field. The 
numbers available in this study have not been sufficiently large to 
permit accurate determination of the sex ratio. Of the forty reared 
from the material collected three were males. 

Oviposition. —Under normal conditions oviposition is restricted 
almost entirely to the first and second instars of the host. The female 
parasite examines the host larva carefully with the antennae, these 
being held perpendicularly so that the tips only come in contact with 
the body of the host. When satisfied as to its desirability she turns 
about and thrusts the ovipositor backwards into the mid-dorsal region. 
If the host’s body is large enough she may stand upon it during the 
process, holding the wings at an angle of about 45 degrees above the 
plane of the body. The entire time required for examination and 
oviposition is usually less than one minute. In the case of very small 
larvae their death may be brought about solely from injury incident 
to the insertion of the ovipositor, irrespective of whether an egg is 
deposited or not. This was demonstrated in a number of cases with 
Pseudococcus gahani Green and P. citri (Risso), which always destroy 
the egg by phagocytic action before it hatches; yet many of the larvae 
died from mechanical injury. 

The life cycle. —^Under summer conditions the cycle from egg to 
adult is complete in twenty-four to thirty days. The death of the 
host occurs ten to fourteen days after oviposition, being preceded a 
few days by a distinct discoloration of portions of the body, anff by 
the darkening of the hypodermal tissue. The tunica is perfectly 
cylindrical in form, with both ends smoothly rounded; in texture it 
is very tough and strong, thus affording more protection from hyper- 
parasites than is the case with other species. The wax covering of 
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the tunica is very light at this time, in fact it may be entirely lacking, 
so that the darkened derm and the parasite pupa contained within are 
clearly revealed. This lack of the waxy covering, together with the 
semitransparent condition of the tunica, serves as a ready means of 
identification of individuals parasitized by this species. 

The winter months are passed in the pupal stage only, and this 
dormant period is much more pronounced than in any of the other 
species under consideration. A series of mature larvae and pupae 
were collected in the field during October and kept at room tempera¬ 
ture (about 20° C.) for three months, after which some were placed 
in an incubator with a constant temperature of 31° C. Under these 
conditions a small proportion emerged after ten days, while those kept 
at room temperature emerged some six weeks later. It is apparent that 
emergence in the field does not occur until late in the spring as com¬ 
pared with other species. At this time the host larvae are in the 
proper stage for parasitism, and are upon accessible portions of the 
vine. 

OhrysoplatyceruB splendens (Howard) 

Chrysoplatycerus splendens (Howard) was first described from 
California in 1888. At the present time it is of more or less general 
distribution, though as far as known it is restricted to this state. Its 
favorite host is the common mealybug. Pseudococcus citri (Risso). 
Upon this species it has been recorded from practically all infested 
sections of Southern California and at Marysville in the Sacramento 
Valley. Essig (1911) reports it as very numerous in Ventura County 
during 1910 and 1911, and also reports it (1914) upon Pseudococcus 
gahani Green at Uplands, California. It has been reared by the writer 
in large numbers from Pseudococcus maritimus (Bhrhom) at River¬ 
side and occasionally at Pasadena. In recent years a considerable 
reduction in numbers seems to have taken place and it is now only 
occasionally met with. 

Living material has not been available during the past season for 
use in studies of the life history, but previous records give the life 
cycle as approximately twenty-five days under summer conditions. 
Middle stage larvae or mature females are parasitized, and only one 
individual ever emerges from a single host. This species is arrheno- 
tokous, the progeny in parthenogenetic reproduction being exclusively 
males. 
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PieudaphTcni aagdieiu (Howard) 

This minute encyrtid is not frequently met with as a parasite of 
Psevdococcns maritmus (Ehrhom), though several were reared from 
material collected at Riverside during October, 1914, and one female 
from Pseudococcus gahani Green at Uplands in September, 1914. 
What is apparently the same species was also reared in considerable 
numbers from Pseudococcus longispinus (Targioni Tozzetti) collected 
at Santa Barbara. Timberlake (1912) records it as reared by various 
collectors from Pseudococcus ryani (Coquillett), Pseudococcus longi¬ 
spinus (Targioni Tozzetti), and from undetermined species at Los 
Angeles, Pasadena, and Whittier. Its distribution is therefore general 
over Southern California. 
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HYPERPABASITBS 
Thysantis elongatns (Qirault) 

Plate 19, figure 4 

This signiphorid is by far the most important of all the hyper¬ 
parasites of Pgeudococcus tnaritimtis (Ehrhorn) in California, and 
acts as a decided check upon the increase of Zarhopaltts corvinug 
(Qirault), Anagyrug guhalbwormg (Qirault), and Pgeudleptomastix 
gqwmmvlaia Qirault. 

In 1913 the family was monographed by Qirault (1913) and of 
the twenty-seven species with known host records, all are given as 
primary parasites of Coccidae and Aleurodidae with one exception, 
which was recorded from a psyllid. It is therefore rather remarkable 
that the species under consideration should prove to be a hyper- 
parasite. In Japan the writer has observed two species upon dactylo- 
piine Coccidae, and both were secondary. It is quite probable that a 
considerable number of those previously listed will also prove, upon 
further investigation, to be secondaries. 

In the rearing records of material collected in the field at Fresno, 
California, gfven elsewhere in this paper, it will be seen that, of a total 
of 1800 parasites reared from 984 individuals of Pseudococcus mari- 
timus (Ehrhorn), 436, from 156 hosts, were Thysanus elongatus 
(^Qirault). As previously stated, this proportion would probably have 
been greater had the material remained continuously under field 
conditions till emergence. Disregarding the parasitism of Pseudlepto- 
mastix sqmmmulata (Qirault) and Acerophagus notatwentiis 
(Qirault), which is of little consequence numerically as compared with 
the total, and assuming no preference between Zarhopalus corvinus 
(Qirault) and Anagyrus suialbicornis (Qirault), we find that 
Thysanus elongatus (Qirault) has effected a reduction of at least 25 
per cent in the numbers of those two species during the last generation. 
In the number of individuals in this overwintering generation, how¬ 
ever, there were 436 Thysamus elongatus (Qirault) as compared with 
280 of Anagyrug subalbicornis (Qirault). It is therefore very prob¬ 
able that the following season would see a considerable reduction in 
the numbers of these two species as compared with 1919, when they 
were exceptionally numerous. 
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Thysanm elongatus (Girault) is a general feeder and has been 
found as an ectoparasite upon the advanced larval and pupal stages of 
Zarhopalus corvinva (Girault), Acerophagus notaiiventris (Girault), 
Anagyrus subalhicomis (Girault), and PsewUeptomastix squammu- 
lata Girault. In one case it was found feeding upon an adult Pseud- 
leptomastix squammulata Girault which had not yet emerged, and 
similarly on one occasion upon Zarhopalus corvinus (Girault). In 
these two cases it is probable that the egg was deposited while the host 
was in the advanced pupal instar, and did not hatch sufficiently early 
to bring about the death of the host before its final transformation. 
The host may even have been in the adult stage at the time the egg was 
laid, yet remained dormant in the tunica, while the parasite developed 
normally and brought about its death. 

One case of secondary combined ecto- and endoparasitism was 
observed, that of two Thysanus elongatus (Girault) larvae, and one 
of Aekrysopophagus modestus Timberlake feeding externally and in¬ 
ternally, respectively, upon a pupa of Zarhopalus corvinus (Girault). 
As the ultimate result of this struggle one Thysanus elongatus 
(Girault) reached the adult stage, while the Achrysopophagus modes¬ 
tus Timberlake larva was killed and the other Thysanus elongatus 
(Girault) died apparently from lack of food. This result is what 
would naturally be expected when external feeders are pitted against 
endoparasites for the possession of the host. 

As an accidental tertiary parasite, a Thysanus elongatus (Girault) 
larva was observed feeding upon a pupa of Tetrastichus blepyri 
Ashmead, which previously had developed upon a similar stage 
Anagyrus suialbicornis (Girault). This also occurred upon a pupa 
of Achrysopophagus modestus Timberlake from the same host. 


Life History 

The egg. —^As compared with the size of the adult female, the length 
of which is .7 to .9 mm., the egg of this species is of remarkable size, 
being .22 mm. in length and .07 in diameter. The ventral surface is 
only slightly curved, while dorsally it is distinctly convex. The pos¬ 
terior pole is smoothly rounded, while that opposite is prolonged into 
a very large and distinct tubercle, which is quite translucent as 
compared with the pearly white color of the egg proper. 

The krva.r—Immediately after hatching the young larva fixes itself 
to the body of the host and commences feeding. The color at this time 
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is uniformly white, though very soon the digestive tract becomes 
brownish. The segmentation is very distinct during the first and 
second stages but less so in the third. 

After the body contents of the host have been consumed there is 
a quiescent period of several days, after which the meconium is dis¬ 
charged more or less at random within the tunica. Pupation takes 
place one to three days later. 

The pupa ,—A portion of the meconial discharge serves as a means 
of attaching the tip of the abdomen of the pupa to the wall of the 
tunica or to the dead body of the host. At first the pupa is pure white 
in color but very soon the reddish pigmentation of the eyes becomes 
evident. The coloration of the remaining portions of the body then 
appears in a very unusual order. First, the dorsal surface of the 
abdomen darkens, then the ventral surface, and the entire abdomen 
is completely black before the beginning of pigmentation of the head, 
thorax, or wing pads. 

The adult (pi 19, fig. 4).—After the final transformation the adult 
may remain for some time within the tunica. Emergence is effected 
by cutting away a small circular aperture in the wall of the tunica, 
and through this one hole all the adults emerge in turn. They are 
uniformly blue-black in color with the exception of the tarsi, which 
are yellow, and the females may be readily distinguished by the 
exceptionally large abdomen and the modified form of the antennae. 

Oviposition ,—The female Thysnnus elongatus (Girault) will ovi¬ 
posit only upon the pupa of its host or upon the larvae which have 
brought about the death and the hardening of the integument of the 
mealybug host. The act of oviposition is considerably prolonged 
because of the difficulty cjcperienced in piercing the tunica and also 
because of the fact that a number of eggs are deposited at one time 
without removing the ovipositor. After a thorough examination of 
the host with the antennae, the female either turns around and begins 
the work of piercing the tunica or she may stand upon it and force 
the ovipositor downward by the pressure of the body. In one case 
observed the female remained with the ovipositor inserted in the host 
for eighty-two minutes, during which time she deposited five eggs. 
After the shell has been pierced the surface of the host larva or pupa 
is examined with the tip of the ovipositor and at the same time a small 
quantity of adhesive material is applied, by means of which the egg 
may be firmly attached to the body. After the egg has been forced 
through the ovipositor a series of thrusts are made to press it flat 
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against the body; it is not permitted to remain attached merely at 
the tip, in which position there would be danger of its being injured. 
The female rests for a few moments and then repeats the process. 
From three to six eg^ may be deposited upon one host; this is usually 
the maximum number that can be brought to maturity. Dissections 
of gravid females have shown also that this is the usual number of 
mature eggs to be found in the ovarian tubes at any one time. Because 
of this fact and of the great relative size of the egg, the total number 
deposited is not great, though oviposition may extend over several 
weeks. The greatest number of eggs deposited by a single female in 
the laboratory was twenty-seven, covering a period of thirteen days. 

At summer temperatures the egg, larval, and pupal stages require 
three to four, fifteen to eighteen, and seven to eight daj’-s, respectively. 
These stages may be greatly prolonged at lower temperatures. The 
winter is passed in the advanced larval or pupal stage. At a mean 
temperature of about 18® C. females have been kept alive for thirteen 
weeks when fed upon sugar solution and not permitted to oviposit. 
When oviposition takes place normally the period of life is but a few 
weeks. 

Parthenogenetic reproduction results in males exclusively. Field 
collections gave a total of 74 males to 364 females, or a sex ratio of 
1 to 4.9. 


Achrysopophagus modestus Timberlake 

This species is one of a number in this group which have been 
found in California as indirect parasites of Coccidae. Timberlake 
(1913) records one species of this group as parasitic upon Microterys 
flavus (Howard), a primary parasite of Coccus hesperidum Linnaeus, 
and states that other species are probably similar in habit though at 
present on record as primary parasites. The species here under con¬ 
sideration has been reared frequently from host material collected in 
the San Joaquin Yalley. It is an endoparasite of the mature larval 
and pupal stages of Zarhopalus corvimus (Girault) and Anagyrus 
subalhicorms (Qirault). All individuals thus far reared have been 
females, indicating that the species is normally parthenogenetic, at 
least during a portion of the year. 

The life history and habits of this species correspond very closely 
to those of Eusemion longipenne (Ashmead) as given by Timberlake. 
The females.are apparently not able to determine by any sensory 
reactions the suitability of the host for oviposition while the primary 
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parasite is in the earlier stages, but are able to detect the pres^e of 
a mature larva or pupa within the tunica after this stage is reached. 
The main reliance is placed upon the ovipositor, which is used as a 
probe to locate the primary larva in the body of the host. In cages 
in the laboratory individuals have been observed in a rapid exami¬ 
nation of mealybugs in all stages, and in each of these the ovipositor 
was inserted at the rate of several times per minute for three hours 
without interruption. Even the newly hatched larvae were pierced 
in this way, and because of their small size were very frequently 
carried about on the ovipositor for some time before they could be 
detached. In the case of primary parasites which were in a sufSciently 
advanced stage to have killed the host, considerable time was required 
by the Aehrysopophagus modestua Timberlake female to pierce the 
hard shell of the tunica. After this was accomplished the ovipositor 
was thrust into the body of the primary and the egg deposited therein. 
No case was observed in which an egg was laid in a mealybug that did 
not contain the larva of a primary parasite. 

The ovarian egg consists of a lemon-shaped body approximately 
.14 mm. in length, to which is attached a slender stalk .15 to .20 mm. 
long. This stalk is only slightly dilated at* the apical end and is 
therefore not comparable in size with the supplementary bodies of the 
eggs of the other species studied. At the time of oviposition the 
contents of this tube are forced into the main body, though the 
collapsed tube still remains attached, a structure apparently without 
function. The egg is free-floating in the body of the host and, as the 
embroyo develops, increases greatly in size because of the absorption of 
nutrient materials from the blood of the host. The maximum length 
attained just prior to hatching is about .35 mm., while the newly 
emerged larva when fully extended is .60 mm. in length. The seg¬ 
mentation is distinct, and the caudal segment i.s prolonged into a 
pronounced tail-like appendage which persists through the early 
iMval stages. The relative size of this appendage is considerably 
reduced in the second stage. 

The mature larv'a is also distinctly segmented, unxisually broad at 
the cephalic end, and tapering caudad, thus taking a club-like form. 

The pupa is pure white in color until a few days prior to the final 
transformation, when it begins to darken uniformly. This species is 
readily distinguished in the pupal stage because of the sharp prong 
arising from the apex of the scutellum, which is represented in the 
adult female by a tuft of long heavy hairs. 
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The complete life cycle requires from twenty-three to twenty-six 
days at summer temperature, and the dormant season is passed in the 
pupal stage. The death of the host larva or pupa occurs within two 
or three days after the hatching of the egg, so that development at 
this time must be very rapid. In case oviposition has taken place a 
number of times in the same host, the death of the host may be brought 
about solely by mechanical injury, and under these circumstances the 
Achrysopophagus modestus Timberlake larva also dies. 

If two or more eggs are deposited within a single host, all hatch 
normally and feed freely and without interference with one another 
upon the body fluids. Eventually the body contents are largely con¬ 
sumed, and this prior to the attainment of maturity by the parasitic 
larvae. Consequently, a struggle takes place among them and the one 
surviving consumes the others and thus completes its development. 
In not a single instance have two Achrysopophagus modestus Timber- 
lake been observed to mature on a single host, and the size of the adult 
parasite practically precludes the possibility of this taking place. 

Tetrastichus blepyri Ashmead 

This tetrastichine is a comparatively rare secondary parasite of 
Pseudocoecus maritimus (Ehrhora), one female having been reared 
from material from Riverside, California, in 1914 and three females 
from the entire quantity of material collected in the San Joaquin 
Valley during the 1919 flenson. This species is ectoparasitic upon the 
mature larvae and pupae of Zarhopalus corvinus (Girault), Anagyrus 
subalhicomis (Girault), Psevdleptomastix’squammulata Girault, and 
Chrysoplatycerus splendens (Howard). 

The adult female is very deliberate in her choice of hosts for 
oviposition and examines them thoroughly though slowly to determine 
their suitability. Only those which have a mature larva or pupa con¬ 
tained within a well hardened tunica are chosen. After crawling 
about over the host and tapping it with the antennae until satisfied, 
the female lowers the tip of the abdomen and places the ovipositor 
perpendicularly in position, after which the abdomen is raised and 
the downward pressure of the body brought into play, which ulti¬ 
mately forces the ovipositor through the hard shell of the tunica. This 
frequently requires ten to fifteen minutes, and after being accomplished 
the ovipositor is several times thrust its full length into the tunica to 
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determine a satisfactory point at which the eg? may be attached, after 
which it is laid flat upon the body of the host. 

The egg is pure white in color, .35 mm. in length, both poles 
smoothly rounded, with no evidence of any micropylar structure. The 
ventral side is slightly concave, while dorsally it is more convex. Upon 
hatching the young larva immediately fastens itself to the host body 
and begins feeding upon the body liquids. The death of the host 
ensues after four to seven days. Pupation takes place about ten days 
after hatching and the adult emerges five or six days later, thus 
requiring a total of seventeen to nineteen days from egg to adult at 
a constant temperature of 31° C. Both the mature larvae and the 
pupae of this species may be readily recognized, as they are distinctly 
cream-colored as compared with the white of other species. 

Occasionally two individuals will reach maturity upon a single 
host, though this is quite exceptional and restricted largely to the 
males because of their smaller size. The usual consequence in case of 
two eggs being deposited upon the same host is that both die before 
emergence. 

This species is arrhenotokous when reproducing without ferti¬ 
lization, the progeny being males exclusively. 


Subprionomitus sp. 

Among the hyperparasites reared from the material collected 
at Fresno during 1919 were twenty-four males of this encyrtid. 
Strangely enough, not a single female was reared; consequently a 
more exact determination, as well as a study of life history and habits, 
have not been possible. Several pupae were secured from dissections 
and could be very easily recognized by the characteristic position of 
the antennae, these being curved backward and away from the head, 
the median portions being entirely free from contact with the body 
itself. 

The dissections above referred to revealed that the species was 
parasitic upon Anagyrus suhalhicornis (Girault) and Zarhopalus 
corvvnus (Girault). It was also reared from the first named qnd from 
Aeeroph,ag%s notativentris (Girault). These reared specimens emerged 
considerably later in point of time than did Achrysopophagus 
modestus Timberlake which was developing in the same material, and 
only shortly before Pseudleptomastix sqmmmvlaia Girault. 



288 TJnwersiiy af California Publicaiions in Entomology V^ou z 


LITERATURE CITED 

Bbakigan, E. J. 

1916. Bearing mealybugs in parasite work. Monthly Bulletin^ Calif. Hort. 
Comm., yoL 5, no. 8, p. 304 (August). 

Essig, E. 0. 

1911. Natural enemies of the citrus mealybug. Pomona Coll. Jour. Entom., 

YOl. 8, no. 3, p. 521 (September). 

1914. Mealybugs in California. Monthly Bulletin, Calif. Hort. Comm., yoL 8, 
no. 3, p. 127 (March). 

Fbrrib, G. F. 

1918, The California species of mealybugs. Stanford UniYersity PubL 
Gibault, a. a. 

1913. A systematic monograph of the chalcidoid Hymenoptera of the sub¬ 
family Signiphorinae. U. S. Nat. Mus., vol. 45, no. 1977, p. 189. 
Neugaest, B. L. 

1918. Grape mealybug. Monthly Bulletin, Calif. Hort. Comm., vol. 3, no. 9, 
p. 611 (September), 

Smith, H. S. 

1916. Host relationships of entomophagus insects. Jour. Econ. Entom., 

Yol. 9, no. 5, p. 477 (October). 

1917. Mealybug parasites and predators. Monthly Bulletin, Calif. Hort. 

Comm., Yol. 6, noa 3-4, p. 114. 

Smith, H. S., and Abmitage, H. M. 

1920. Biological control of mealybugs in California. Monthly Bulletin, 
Calif. State. l)ept. Agr., yoL 9, no. 4 (April). 

Timbeblake, P. H. 

1912. Experimental parasitism. C. S. Dept. Agr., Bur. Entom., Tech. Ser., 

no. 19, part 5, p. 73 (May). 

1913. Parasites of Coccus hesperidum. Jour. Econ. Entom., yoL 6, no. 3, 

p. 301 (June). 

1916. Bevision of the parasitic hymenoptrrous insects of the genus Aphycus 
Mayr, with notice of some related genera. U. S. Nat. Mua, yoI. 60, 
no. 2136, p. 674. 

ViEBEOK, H. L. 

1916. Leptomastix, paraMiic on citrus mealybug. Monthly Bulletin, Calif. 
Hort. Comm., yoI. 4, no. 4, p. 211 (April). 




EXPLANATION OF PLATES 

PLATE 18 

Pig. 1. Zarhopalus corvtnus (Qirault). Adult female. 

Pig. 2. Acerophagua notativentrts (Girault). Adult female. 
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[TIMBERLAKE-CLAUSEN] PLATE 18 




PLATE 19 

Fig. 3. Anagyrw tuhalbieomta (Giranlt). Adult female. 
Fig. 4. Thgianiu elongatua (Girault). Adult female. 


[ 292 ] 



UNIV. CALIF. PUBL. ENTOMOL. VOL. 3 


ITIMBERLAKE-CLAUSEN] PLATE 19 
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NEW CHALCIDOID CHYMENOPTEROUS) 
PARASITES AND HYPERPARASITES 
OF THE BLACK SCALE, 
SAISSETIA OLEAE BERNARD* 


BY 

HAROLD COMPKRE 

In southern California several hyperparasites are coming into 
prominence in a newly acquired role as destroyers of the primary 
parasite Aphycus lounshuryi How. Aphycus is of considerable im¬ 
portance as an enemy of the black scale Saissetia oleae (Bern.). It was 
introduced into California in the fall of 1919 by the State Department 
of Agriculture to aid in checking the depredations of 8. oleae (Bern.). 
The parasite is now commonly found throughout the areas where its host 
occurs, and is credited with having produced some very good results. 
With the increase and spread of Aphycus lounsburyi How., there has 
been a corresponding increase of hyperparasites which have been multi¬ 
plying at its expense. Prior to the introduction of Aphycus, these hyper¬ 
parasites were of little economic importance, in fact were almost 
unknown, but their status is quite different today. For they are 
greatly restricting the multiplication of a parasite which was doing 
much toward reducing the infestations of a most pernicious citrus 
pest. In some localities certain of the hyperparasites have increased 
to such an extent that they actually outnumber the primary parasites. 
Ten or more species of hyperparasites are now suspected of preying 
on Aphyctus lounsburyi How. in southern California, while the host 
relations of three others-—one species of Cheiloneurus, Perissopterus 
mexicanus How., and a Bupelmine which have been taken in associa¬ 
tion with the black scale have not been determined experimentally. 

* Paper No. 113, Univereity of California, Graduate Scbool of Tropical Agri¬ 
culture and Citrus Experiment Station, Riverside, California. 
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The following species, listed in the order of their importance, have 
been reared experimentally on the larvae or pupae of Aphycms 
lovmsburyi How.: QmyUa whittieri (Gir.), Eusem/ion californicum 
n. sp., Tetrastichus blepyri Ashm., Cheiloneurus iwimicus n. sp., 
Cheiloneuras Uneascapus Gahan, Eupelmus inyoensis Gir,, and 
Thysamis mger (Ashm.). The second species described in this paper 
as new, Cheiloneurus noxius n. sp., has not actually been reared on 
A. lounsburyi How. The female which was held for experimental 
work repeatedly made insertions with her ovipositor in black scale 
containing pupae of Aphycus but no progeny were reared as a result 
of this experiment.^ 

Cheiloneurus irdnUcus n. sp. is outranked in destructiveness by at 
least four hyperparasites of Saissetia oleae (Bern.). Quaylea whit- 
tieri (Gir.) outranks all the other hyperparasites combined, being the 
most abundant and widely distributed, and capable of preying upon 
the primary inhabitants of several different coccids. Eusemion cali- 
fornicum n, sp, and Tetrastichus bUphyri Ashm. have seriously ham¬ 
pered the activities of Aphycus in some localities and are of much 
importance. The remaining species, with the possible exception of 
Perissopterus mexicanus How., have not, as yet, made any great prog¬ 
ress and may be considered of minor importance. This may not always 
be true, however. Within the short period of three years, QuayleOy 

1 The writer wishes to acknowledge his indebtedness to Dr. L. 0. Howard 
and to Messrs. A. B. Gahan and S. A. Bohwer for critical reading of this paper. 
To Professor Harry 8. Smith T am indebted for helpful advice. Mr. P. H. Timber- 
lake has generously given me much time and assistance, which is more fully 
acknowledged in the text. Mr. Gahan has also favored me by determining a 
number of specimens. He is also responsible for the naming of the species of 
Eupelmus sp. termed imyoensis Gir. In a letter under date of July 12, 1922, 
ho wrote in regard to this form: am unable to distinguish these Eupelmines 

from Eupelmus inyoensis Girault, a species which he described from specimens 
reared by Koebele from a dipterous gall on Artemisia at Inyo, California. The 
specimens of this genus are extremely difficult to separate, and it may be that 1 
am mistaken in the identification, although your specimens agiee with the types 
in all the characters known to me. The species of Eupelmus are apparently quite 
diversified in habits; but I know of no species which attacks both dipterous gall 
makers and scale insects.’’ 

Mr. Timberlake, in a letter dated July 28, 1921, wrote; 

^ * I have reared this species [Eupelmus inyoensis Gir.] from a Bmchus in the 
seeds of Amorpha from the Puente Hills near Whittier, and from Asphondylia 
adenostoma Felt, a Cecidomyiid working in the seeds of Adenostoma taken in 
Laurel Canyon near Hollywood.” 

Gahan is responsible for the determination of Thysanus niger (Ashm.). Tim¬ 
berlake and Gahan concur in stating that the Tetrastichus is undoubtedly Ash- 
mead’s species blepyri. Specimens of the Perissopterus were determined as 
mexicanus How., by Gahan, after comparison with the type. 

Timberlake has stated that the Eusemion and Cheiloneurus herein described 
are new specibs. I am also indebted to him for reading and correcting portions 
of my manuscript. 
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EusenUon, and Tetrastiches have increased from insignificant to start¬ 
ling numbers, and there seems to be no reason to believe that the other 
forms are not capable of making an increase if provided with adequate 
quantities of suitable food. All the h.yperpara8ites are a menace and 
a source of potential danger, for undoubtedly the local fauna will be 
enriched by importations of additional primary species which may 
prove to be just as attractive as Aphycus loansburyi How. 

A few specimens of Cheiloneurus immicus n. sp. were obtained first 
from black-scale material collected at Duarte, California, in the sum¬ 
mer of 1922. More recently many specimens have been collected from 
windows of the Sierra Madre-Lamanda Park Insectary, where a great 
quantity of material infested with black-scale was accumulated for 
use in rearing Aphycus for distribution. A single female was 
obtained from Physokermes insignicola (Craw.) sent from Santa 
Maria, California, on twigs of the Monterey pine, Pinus insignis 
Dougl. The Physokermes were heavily parasitized by the primary 
parasite Aphycus physokermis Timb., which probably served as the 
host of the Cheiloneurus. 


Cheiloneiinu inimicus n. sp. 

Plate 20, figures 1-3 

Although the species herein described conforms more nearly to 
C. dactylopii How., in Gahan’s key to the North American forms, 
yet it differs greatly and may be readily separated by numerous prom¬ 
inent characters. In the antennal characters this species ranges with 
C. cyanonatus Wtrst. and C. praenitens Wtrst. It is an extremely 
variable species, especially in coloration. In typical specimens, the 
first three or four funicle joints are blackish, the fifth testaceous, the 
sixth blackish, while in the case of the extreme variants all the joints 
may be almost wholly either blackish or yellowish. The coloration of 
the abdomen ranges from light yellow tinged in parts with dusky 
metallic to wholly blackish above. The variation of the antennal 
joints and of the comparative widths of the frontovertex is slight. The 
extreme forms although quite dissimilar in coloration and to a lesser 
extent in structure and vestiture are specifically related, as is shown 
by numerous intergrading specimens. 
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THE FEMALE 

Characters, —^Head, dorsal aspect, about one and one-half times wider than 
long; frontovertex a trifle more than two and one-half times longer than wide, 
and ranging a trifle under one-fifth as wide as the head; ocelli arranged in an 
acute-angled triangle, posterior pair almost touching eye margins and a little more 
than their own diameter from occipital margin; head, frontal view, as wide as 
high; eyes extend downward three-sevenths the depth of head; antennal sockets 
about three times their greatest diameter apart and about one-half their own 
diameter above oral margin; antennal scape expanded below, two and three-fourths 
times longer than wide, a trifle longer than the club; pedicel about two and one- 
third times longer than wide, as long as the first two and one-half of third funiele 
joints combined; funiele joints gradually widen distally so that the sixth is almost 
twice as wide as the first; first four funiele joints are subequal in length, the 
sixth about one and ono-half times as long as the fifth; club oblong, as wide as 
the scape, not quite so long as funiele joints taken together. Dentition of man¬ 
dibles shown in plate 20, figure \c. Scutum almost twice as wide as long; axillae 
moderately well separated; scutellum slightly wider than long; abdomen as long 
as thorax; ovipositor sheaths exserted one-eighth the length of abdomen. Wing 
venation, vestiture, and embrowned pattern shown in plate 20, figures 1 a and d. 

Sculpture, —Face, cheeks and frontal ledge microscopically reticulate; semi¬ 
circular aerobes appear smooth and polished; frontovertex, minutely punctulately 
shagreened; a row of setigerous pin punctures paralleling the inner orbits, in 
addition a few scattered on vertex and several on anterior frons; pronotum and 
mesoscutum finely reticulate with numerous setigerous punctures; punctures of 
silvered area larger and elongate, being modified for insertion of the sword shaped 
transparent hairs; axillae and scutellum opaque, more coarsely and deeply punctu¬ 
lately shagreened than the head, under low power appearing somewhat granular; 
metanotum with transverse lineolations; propodeum smooth; abdomen above with 
delicate reticulations. 

Vestiture ,—Eyes with very few microscopic fine whitish hairs; setigerous 
punctures on frontovertex set with small blackish hairs, those undei eyes with 
more conspicuous long white hairs; cheeks and prominence between antennal 
sockets with small blackish hairs, in addition a fringe of longer hairs above oral 
margin; pronotum with a single row of rather strong black hairs parelleling hind 
margin, usually about twenty-two in number; mesoscutum anteriorly usually with 
numerous scattered black hairs, in some specimens rather sparse; mesoscutum 
posteriorly with flat, sword-shaped, transparent scale-like hairs, in addition hind 
margin set with six to eight strong black hairs, the median pair opposite base of 
axillae; axillae and tcgulae with strong black hairs, the number on each varying 
from three to six; scutellum usually with about twenty smaller hairs clustered 
about base of the prominent apical tuft. 

Coloration, —Front6vertex refringent olive green over brownish yellow, darker 
in proximity to the vertex; face ferrugino-testaceous and with a blackish band 
arching oral margin; cheeks under the eyes and merging into anterior frons 
suffused with dusky metallic; the eyes in life testaceous; occiput in proximity to 
mouth parts slightly tinted with dusky; base of stipes and mentum tinged with 
blackish; radicle joint of antennae blackish; usually ventral portion and dorsal 
margin of scape blackish, in many specimens dorsal margin concolorous with the 
yellowish sides; pedicel with dorsal half or occasionally only the margin blackish, 
the under portion yellowish; in majority of specimens first three or four funiele 
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joints blackish, the fifth yellowish, and sixth blackish; in the series of specimens 
examined almost every possible gradation from entirely black to yellowish occurs; 
antennal club blackish; center of pronotum blackish, the remainder yellowish; 
anteriorly, mesoscutum is yellowish or testaceous, the posterior third or so crossed 
by a broad purplish black band overlain by an iridescent silvery sheen caused by 
the play of light through the clothing of transparent scale dike hairs; axillae and 
scutellum, opaque, yellowish or ferrugino-testoceous, the aides of scutellum occa¬ 
sionally marked with dusky; metanotum yellowish, sometimes with a dark tinge; 
propodeum usually dark, the sides with metallic luster, episternum ranges from 
chrome yellow or testaceous to dark metallic behind; abdomen above, yellowish 
or dark refringent metallic, or more often particolored, in majority of specimens 
the basal abdominal segments and apex of last segment dark, the remainder 
yellowish; venter of abdomen usually darker in proximity to the ovipositor; in 
general the coxae and trochanters whitish to yellowish except for the tnidcoxae 
which are blackish above; tarsi of all legs somewhat similar, the first four joints 
testaceous, the apical joint and empodium dusky; coloration of femora and tibiae 
is variable in degree and extent of infuscation, ground color whitish to yellowish 
with fuscous or blackish marks as follows: forelegs, femora, apically along the 
dorsal margin not quite reaching to the knees and beneath at knees, tibiae shortly 
below knees for about tivo-thirds the length mostly on dorsal margin, middle legs, 
femora dor sally and externally on apical half or so, tibiae, basal one-half or so 
on the outer dorsal side, hindlegs, femora, dorsal margin and sides, tibiae broadly 
through center base and apex yellowish. Dimensions: Length of average-sized 
specimens 1.6 mm,; length of forewing, 1.2 mm.; width of fore wing .5 mm. 

The males are quite unlike the females. General color black, submetallic; head 
refringent, cupreous above to strong greenish on face and cheeks; wings hyaline. 


THE MALE 

Characters, —^Head, dorsal aspect, rather thin, fronto-occipitally more than 
twice as wide as long (25:11); frontovertex wider than long (11:10), almost one- 
half as wide as the head (11:25); ocelli forming an angle of almost 90°, the 
posterior pair about one-half their ow’n diameter from eye margins and same 
distance from occipital margin, median ocellus placed in front of the center of 
frontovertex; head, frontal view, almost one-fifth wider than deep (25:21), the 
transverse measurement taken across the slighly protuberant eyes; antennal sockets 
located on an imaginary line drawn transversely under the eyes, the sockets a 
trifle more than their own length apart; scrobes short, hardly more than the length 
of sockets; antennal scape hardly expanded, short, three times as long as thick; 
pedicel about one-third longer than thick, not over one-fourth as long as scape 
and almost as thick; the first funicle joint slightly longer than the following 
which are subequal; club elongate, about one and two-thirds times as long as the 
sixth funicle joint (pi. 20, fig. 2 a). Dentition of mandibles similar to that of 
female. Scutum and scutellum about the same relative width as the corresponding 
parts of the female; axillae meeting medially. Wings hyaline, postmarginal vein 
about as long as the stigmal, slightly more than one-half as long as the marginal, 
as shown in plate 20, figure 2 B and c. 

Sculpture ,—^Frontovertex punctulately shagreened, coarser than that of female; 
reticulation of face and cheeks not so strongly raised, the cells without pitted 
appearance of those of frontovertex; setigerous punctures parallel the orbits and 
are scattered on cheeks and face above oral margin; scutellum appearing granular 
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yet actually pitted, reticulations closer and more strongly raised than those on 
frontovertex; prepectus and episternum finely lineolate reticulate, the latter more 
smooth dorsoposteriorly. 

VeBtiture, —Eyes with sparse microscopic whitish pubescence; punctures of 
frontovertex, cheeks and face writh small blackish and whitish hairs; scutum with 
posterior two*thirds or so clothed with sparse sword^shaped hairs in addition to 
the usual hairs; on scutellum a pair of suberect bristles inclined forward, crossing 
the backward'projecting bristles; abdominal tergites with few fine white hairs; 
funicle joints of antennae clothed with long curved hairs (pL 20, fig. 2 a); vesti- 
ture of forewings as shown in plate 20, figure 2, B and c. 

Coloration, —General color black, submetallic; frontovertex with a cupreous 
glint; face and cheeks strongly refringent blue-greenish; radicle joint of antenna 
fuscous, scape and pedicel fuscous to blackish above, soiled whitish beneath; 
funicle joints and club soiled whitish, suffused with fuscous mostly at extremities; 
dorsum of thorax mainly dull submetallic, blackish, propodeum in proximity to 
spiracles, refringent greenish; scutum with a slight greenish luster, posteriorly 
with a silver gleam due to scattered refractive scale-like hairs; episternum mostly 
purplish with a tinge of blue green and cupreous, abdomen dark submetallic; fore¬ 
legs coxae, trochanters, femora, and tibiae pale whitish, the first four tarsal joints 
somewhat testaceous, apical joint and empodium fuscous; middle legs, coxae 
fuscous, trochanters and femora whitish, tibiae with a faint fuscous annulus on 
basal portion; tarsi all whitish, empodium fuscous; hind legs, coxae dark sub¬ 
metallic, trochanters whitish, apical two-thirds of femora dark submetallic, tibiae 
partly fuscous, ventral margin and broadly at extremities whitish; first four tarsal 
joints solid whitish, apical joint and empodium blackish. Dimensions: Length of 
average-sized specimens 1.5 mm,; length of forewing 1.2 mm.; greatest width of 
forewing .6 mm. 

Described from 134 females and 16 males (holotype, allotype and paratypes). 
Specimens reared experimentally on larvae of Aphyeus lounshuryi How. inhabit¬ 
ing black scales, also additional reared specimens as follows: from citrus cuttings 
infested with black scale, Duarte, California, 1 female, July 27, 1922, another 
female, Arcadia, California, 1922; 1 female reared from Fhysokermea insignicola 
(Craw) parasitized hy Aphyaus physokermis Timb. sent from Santa Maria, Califor¬ 
nia, by R. C. Wiley, October 26, 1922; 6 females reared experimentally on larvae 
of Aphycus lounshuryi How., Whittier, California, May, 1923; 125 females col¬ 
lected on windows of Sierra Madre-Lamanda Park Citrus Association Insectary 
from brush infested with black scale, collected in the vicinity of Pasadena and 
Los Angeles, April and May, 1923; 16 males reared experimentally on Aphycus 
lounshuryi How., Whittier, California, May, 1923. 

Holotype, allotype, and a series of 10 paratypes are to be deposited 
in the United States National Museum; in addition a series of 10 para¬ 
types will be deposited in the collection of the California Academy of 
Sciences, San Francisco, California. 
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LIFE HISTORY 

A few notes were made on the life history of this hyperparasite, 
among them the following: 

A female ovipoeited in a black scale inhabited by Aphycus lownshuryt How. 
February 28, 1923. Dissection of the newly formed Aphycus pupae on March 2, 
1923, revealed internal larvae at work. By the fifth the liquid contents of the 
primaries had been almost consumed as revealed by dissection. 

This brief record indicates the rapidity of larval development, but 
the press of other work prevented further investigation. 


OvtlPOsmoN 

After the usual preliminary inspection with her antennae the 
female mounts the dorsum of the scale and inserts her ovipositor. The 
organ is used as a probe, being thrust in all directions until a victim 
is located. The egg is then deposited within the body of the primary 
inhabitant of the scale. The time taken to oviposit varies; in the case 
of mature black scale considerable difficulty seemed to be encountered 
before the female was able to drill an aperture for the insertion of her 
ovipositor. The penetration of the tough derm seemed to be effected 
by drilling, the ovipositor being rapidly rotated in one-fourth to 
one-half turns. 


The Egg 

In this stage a curious phenomenon occurs. The eggs grow in 
size before hatching (see pi. 21, fig. 3). The newly deposited egg is 
very small, elongate in shape with a short peduncle. Several newly 
deposited eggs measured .12 mm. in length by .06 mm. through their 
greatest thickness. As the eggs age they rapidly increase in size, 
becoming more rotund in shape. The peduncle or stalk does not share 
in this growth but remains very small and is inconspicuous in the 
older eggs. Before hatching the perfect larva can be detected through 
the transparent shell, lying parallel to the longitudinal axis with its 
tail bent forward and closely oppressed to its body. 
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The Larva 

A larva dissected from an enlarged sac just before hatching 
measured 0.6 mm. in length. It was of the motile type, possessing a 
tail and comparatively large head, quite similar in general appearance 
to the young larva of Eusemion caUformcum n. sp. Dissections at a 
later date revealed a larva in a more advanced stage; at least one 
moult had occurred as a cast skin was adhering to its body. In this 
stage the tail was greatly reduced and the head of the larva propor¬ 
tionately much smaller. 

The later larval and the pupal stages were not observed. 


Oheiloneurus nozius n. sp. 

Plate 2, figure 4 

This species has not yet come into prominence, only four females 
having been taken. 


THE FEMALE 

Characters, —Head, frontal view, only a trifle longer than wide; the scrobes 
rather deep, semi-circular, frontal ledge prominent; antennal sockets rather large, 
elongate, separated by twice their length; frontovertex about three-thirteenths the 
width of the head; ocelli in an acute-angled triangle, posterior pair almost touch¬ 
ing eye margins; antenna compressed; scape hardly dilated, as long as the sixth 
funicle joint and club combined, as wide as the fifth funicle joint; pedicel as long 
as first two funicle joints combined; all funicle joints of about same length; the 
first two subequal in width, the following gradually widening distally; club short, 
oblong, about one-third wider than preceding funicle joint, two-thirds as long as 
scape; ovipositor slightly exserted. 

Sculpture .—Frontovertex under low magnification appearing punctulately 
shagreened, but actually reticulate, area behind posterior ocelli smooth, reticula¬ 
tions almost obsolete; on frontal ledge between an imaginary extension of inner 
orbital lines, reticulations are transversely drawn out; laterad from Inner lower 
corners of eyes to cheeks frontal ledge is smooth and polished; cheeks with close 
lineolate reticulations; axillae and scutellum minutely punctulately shagreened, 
under low power appearing somewhat granular but actually pitted; cells on scutel¬ 
lum somewhat lengthened longitudinally. 

Vestiture .—^Frontal ledge between inner lower corners of eyes and cheeks set 
with two rows of whiti^ hairs; the usual orbital rows present on frontovertex, 
with addition of some scattered on vertex and a few medio-anteriorly; in addition 
to the black hairs the first four funicle joints of the antenna are clothed with 
hairs which produce a silvery appearance; posterior two-thirds of mesoscutum 
clothed with transparent refractive hairs producing a silver effect, a pair of strong 
black hairs subdorsally on posterior margin, a number of whitish or silvery hairs 
scattered about long apical tuft of black bristles on scutellum; vestiture and 
infuscation of fore wings as shown in plate 21, figure 4 b. 
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Coloration, —^Antennae blackish except for a white median stripe on scape, 
similar to C. Uneascapus; frontovertex dark metallic; cheeks with strong greenish 
reflections, in some lights with cupreous glint; frontal ledge between inner comers 
of eyes and cheeks with strong bluish reflection; face in proximity to mouth parts 
brownish; ocdput and pronotum with black and brownish yellow markings; collar 
of pronotum with somewhat of a bronze cast; mesopcutum blackish with a trans¬ 
verse band of brownish yellow on anterior third; the posterior blackened area and 
lateral sides rendered silvery by clothing of refractive hairs; axillae mostly brown¬ 
ish yellow, their bases and sutures blackish; tegulae blackish with brownish suf¬ 
fusion; scutellum brownish yellow, the sides fuscous; ovipositor sheaths brownish; 
remainder of body dark metallic with reflections as follows: Abdomen with bluish 
green and purplish, lateral sides of propodeum greenish, episternum purplish; 
coxae and trochanters of all legs whitish, except for the middle coxae which are 
fuscous above; femora of forelegs whitish on basal half and at apex, intermediate 
portion dark brownish, tibiae blackish, ranging to brownish, first four tarsal joints 
with slightly more brownish than those of other legs, apical joint and empodium 
fuscous; middle legs with basal two-thirds of femora whitish, apical portion 
blackish interrupted by an annulated brownish suffusion, tibiae with basal ex¬ 
tremity whitish, most of outer margin blackish, remainder ranging to brownish 
yellow, tarsi same as with forelegs except not quite so brownish; femora and tibiae 
of hind logs blackish except at basal extremities, which are whitish, the first three 
tarsal joints whitish, apical two joints and empodium fuscous. Dimensions: 1.6 
mm.; length of forewing .13 mm.; width of forewing .47 mm. 

Described from three females (type and paratypes) collected on windows of 
Sierra Madre-Lamanda Park Insectary, Pasadena, California, May, 1923. 

Type is to be deposited in the U. S. National Museum. 

Genus Eusexnion Dahlb. 

In 1913, Timberlake,^ writing on the parasites of the soft brown 
scale {Coccus hesperidum Linn.) mentioned a rare undescribed species 
of E'lisemion which attackeil the beneficial Microterys flaviis (How.). 
In regard to the species under consideration, he wrote in a letter dated 
June 29, 1921: 

This is the species I called Eusemion n. sp. in my paper and is still undescribed 
(loc, cit.). I have had in mind for a long time to erect a new genus for it and 
for another undescribed species from Louisiana and for two old world species. It 
is almost certainly always secondary, and I should judge from the large size of 
*your specimens that they probably came from ScuteUista cyanea (Motsch). As it 
probably always consumes the host larvae or pupae leaving only the fine delicate 
integument and pupates nakedly, unlike Quaylea in this respect, it would not be 
easy in all cases to recognize its secondary habits.^ 

1 have no direct acquaintance with the other species included in 
this genus, nor am I qualified to erect a new genus as Timberlake 
suggests should be done for the reception of this species. It is, there¬ 
fore, placed here provisionally. 

2 Timberlake, P. H., * * Preliminary B^ort on the Parasites of Coccus hesperi- 
dum Linn, in California,” Journal of Economic Entomology, vol. 6, no. 3, pp. 
293-803, 1913. 
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Eusemion californicum n. sp. 

Plate 22f figures 5-11 

Eusemion sp., P. H. Timberlake, Jour, of Econ. Entom., vol. 6, no. 3, p. 300, 
1913. 


THE FEMALE 

Characters, —Head, dorsal aspect, about twice wider than long; frontovertex 
about three times long^ than wide; vertex at narrowest point two*ninths the width 
of head; inner orbital lines for much of their length almost straight, diverging 
moderately posteriorly and anteriorly; ocelli in an acute-angled triangle, posterior 
pair almost touching the eye margins and about one and one-half times their own 
diameter from the occipital margin; cheeks not quite so long as length of the eyes; 
head, from in front, one-sixth wider than deep; eyes reaching downward not quite 
halfway; face sunken, abruptly meeting frons in a carinated angle; anterior frons 
or ledge prominent, slightly arched over scrobes, transversely shallowly grooved, 
smoothly merging into cheeks on the sides; face with a median elevation separat¬ 
ing the flat semi-circular scrobes; antennae inserted rather far apart, sockets a 
little more than their own length from oral margin, and about three and one-half 
times their own diameter apart; antennal scape very large, compressed laterally, 
oblong, one and two-thirds times longer than wide, as long as the funicle joints 
combined; pedicel small, somewhat triangular; funicle joints all very short, trans¬ 
versely expanded, foliaceous; medially, joint one the longest, joint two the shortest, 
the succeeding joints lengthening progressively; ventral margin of joint one the 
longest, the following successively shorter; on dorsal margin reverse order is in 
effect, joint six being the longest, the preceding successively shorter; club largo, 
compressed, about three-fourths as long as scape, apical joint obliquely flattened 
beneath; mesoscutum not quite twice as broad as long; axillae meeting medially; 
scutellum as long as the scutum, about one-fourth wider than long, somewhat 
flattened on the disk, with steeply declivous sides; abdomen about as long and wide 
as thorax; ovipositor sheaths exserted about one-sixth the length of abdomen; 
spur of middle tibia as long as the metatarsus; apex of middle tibia and flrst four 
tarsal joints with a comb of strong spines or denticles; forewings a little over 
twice as long as broad; marginal vein about four times as long as thick, obscured 
by dense integumentary infuscation, post-marginal only slightly produced; stigmal 
vein, including enlarged apex, about one-half as long as the marginal; submarginal 
with a gentle downward bend before junction of marginal; infuscation and vesti- 
ture shown in plate 23, figure 7 B. 

Sculpture ,—Frontovertex finely malleate reticulate with a number of scattered 
punctures, a more or less regular row of them crowded along inner orbits of the 
eyes; face and cheeks more smoothly reticulate; the frontal ledge with numerous 
scattered pin punctures; scape of antennae, pronotum, tegulae, and scutum with 
a coarser pattern of delicate reticulations; axillae more heavily malleate reticulate, 
the sculpture somewhat intermediate between that of scutum and that of scutel- 
lum; scutellum microscopically shagreened with numerous minute, thimble-like 
punctures when viewed, mounted in balsam, under high magnification, under low 
power, appearing granular; declivous sides of scutellum microscopically reticulate, 
under low magnification appearing smooth and polished; metanotum and pro- 
podeum lineolately reticulate, the sides of latter much smoother and appearing 
polished under low magnification; prepectus and episternum finely lineolate reticu¬ 
late, upper part of the latter becoming more smooth and polished. 
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Vcstiiure. —^Eyes bare; antennae with numerous coarse short hairs; cheeks and 
face with a number of downward projecting, short, black hairs, those on the face 
placed on the median elevation above oral margin; frontal ledge clothed with 
numerous, conspicuous, long, jlne, white hairs; frontovertex with short, black hairs, 
a more or less regular row paralleling the inner orbits; pronotum and scutum with 
numerous small, black hairs set in setigerous punctures; axillae and disk of scutel* 
him with sparser and slightly larger hairs; apex of scutellum with two pairs of 
suberect, larger and coarser bristles; prepeetus, episternum, and sides of pro- 
podeum destitute of hairs; six long prominent bristles on the submarginal vein, 
before the downward bend, basad of the heavy browned iiy^egumcntary expansion. 

Coloration, —General color strongly refringent black with bluish, greenish, 
purplish, and cupreous reflections predominating; scutum less refringent; axillae 
and disk of scutellum opaque in contrast to the slightly shining scutum; propodeum 
and declivous sides of scutellum polished, highly refringent, the purples seemingly 
predominant; frontovertex with strong bluish green reflections; cheeks bluish 
green above, merging to cupreous below; concealed part of the pronotum and 
occiput above faintly tinted with brownish; antennae with bluish green, purplish 
and cupreous reflections; episternum and lateral sides of propodeum highly re¬ 
fringent with purplish reflections predominating; forelegs, apical one-third or 
more of the tibiae, and faintly under the knees brownish yellow; middle legs, femur 
with an annulus at base, the tibia with the apical one-half or so brownish yellow; 
hindlegs, apical one-fourth of tibia brownish yellow; the apical tarsal joints and 
einpodia of all logs, also the metatarsus of hind logs blackish, the remaining tarsal 
joints yellowish brown. Dimensions: Specimens reared experimentally from 
Aphyeiis lounahuryi How. were surprisingly large, average length 1.7 mm. 


THE MALES 

The males are unlike the females and are not so common or well 
known. 

Characters. —Head, dorsal aspect, a little more than twice as wdde as long; 
frontovertex about one sixth wider than long and about four-sevenths the width 
of head; ocelli arranged in an acute-angled triangle, posterior pair a little less 
than twice their own diameter from occipital margin, and once their own diameter 
from the eye margins; in frontal view head appears about one-eighth wider than 
high; angulation between face and frons not carinated as in female; antennae 
inserted immediately below an imaginary line transversing lower margin of the 
eyes; their sockets about their own diameter apart, scrobes short and shallow, 
impressed perpendicularly, rounded above and separated by a slight median eleva¬ 
tion; scape slightly expanded, about two and one-half times as long as its greatest 
thickness; pedicel somewhat globular, as long as wide; funicle joints subequal, not 
twice as long as wide; club oblong, about two and one-half times as long as wide, 
acutely pointed at apex; thorax more strongly convex from side to side than that 
of female; scutum about one-third wider than long; scutellum a little more than 
one-fifth wider than long; abdomen almost as long as thorax, subtriangular in out¬ 
line, rounded at basal corners. Wings hyaline, pubescence basad of disk rather 
sparse, the arrangement shown in plate 23, figure 8 b. Marginal vein about six 
times as long as wide; post-marginal as long as marginal, about equal in length 
to the stlgmal including the larger apex; veins embrowned except for a hyaline 
break of submarginal before the junction with marginal 
Sculpture, — Yery similar to that of female. 
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Veatiture, —Except for forewings and antennae, very similar to that of female; 
fine, whitish pubescence present on face of nmle, and the hairs clothing fronto- 
vertex not quite so strong as in female; apex of middle tibia and first four tarsal 
joints with a comb of strong spines. 

Coloratioru —In its entirety, male is less refringent than female; this form 
entirely lacks the faint brownish tinge of occiput and pronotum; frontovertex, face 
and cheeks with more or less consistent strong bluish refiections; antennal scape 
and pedicel blackish, funicle and club fuscous brown; forelegs, apical one-fourth 
or so of femora brownish yellow, apical one-half of tibiae, and very slightly at 
base, brownish yellowy the first four tarsal joints more fuscous than those of 
female; apical joint and empodia blackish; middle legs, trochanters brownish 
yellow; an annulus at base of femora and both extremities brownish yellow; apical 
one-half or so of tibiae, and slightly at base, yellowish white; the first four tarsal 
joints whitish, the fifth joint and empodia blackish; hind legs, the apical one- 
fourth or so of tibia brownish yellow; metatarsus and apical joint and empodium 
blackish, remaining tarsal joints brownish yellow. Dimenstona* Specimens reared 
from Aphycua lounahuryi How. ranged from 1.1 to 1.5 mm. in length. 

Described from 102 females and 20 males (holotype, allotype and paratypes), 
reared experimentally on Aphycua lounahuryi How., a primary parasite of the black 
scale, Saiaaetia oleae (Bern.), and from paratypes reared from S» oleae (Bern.) and 
taken from the following localities in southern California: 3 females, Santa Bar¬ 
bara, October, 1922; 40 females, 5 males, Limoneira Banch, Santa Paula, August 
18, 1921; 40 females, 6 males, Pasadena, May, 1923; 2 females. Chula Vista, 
November, 1922; 1 female reared from Coccus heaperidum Linn., San Diego, 
1922; 16 females and 9 males reared experimentally at Whittier, March, 1923. 
With the exception of one individual from Coccus heaperidum Linn, all specimens 
taken in vicinity of black scale infesting citrus. 

Types will be deposited in the U. S. National Museum; paratypes 
in the California Academy of Science, San Francisco. 


NOTES ON LIFE HISTORY 

A few fragmentary observations were made on the life history of 
this secondary parasite. The most noteworthy observation relates to 
the rapidity with which the larvae develop. My note is as follows; 

Eggs laid March 2 or 3, 1923. Dissection made March 6 revealed the larvae, 
which had already discarded the tail appendages. Size 1.1 mm. in length by .3 
mm. measured through greatest width. Dissection made March 8 revealed full- 
fed larvae, the host contents having been entirely consumed. These specimens 
were under laboratory conditions where the temperature averaged 70® P. 

Rapidity of development appears to be characteristic of this species 
also as it is of the other secondaries of the black scale which I have 
observed. The eggs hatch within two or three days. The larvae 
completely consume their host and are ready to pupate four or five 
days later. On the other hand, the primaries require about twelve to 
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fourteen days to complete this same c3^cle at the same temperature. 
In the pupal stage the secondaries do not develop much faster than 
do the primaries; however, the slight advantage gained by rapid larval 
development enables them to increase at a greater rate than do their 
hosts, provided the number of eggs deposited by the secondaries is 
equal to that laid by the primaries. 

OVIPOSITION t 

The female takes a position on the dorsum of the scale with legs 
slightly braced and exserts the ovipositor. The length of time taken 
to oviposit is influenced by the toughness or the resistance which the 
parasite meets in drilling a hole through the derm of the scale. With 
the individuals under observation, in some instances five minutes or 
more was spent in drilling before the ovipositor penetrated for an 
exploratory examination. After the ovipositor is inserted the parasite 
works the organ in all directions until satisfied of the presence of a 
primary larva. When a satisfactory primary host is located, an egg 
is deposited within its body. If the secondary fails to locate a victim, 
the ovipositor is withdrawn and the female moves to another scale. 

The Egg 

The eggs are found floating freely in the body contents of the host. 
The specimens located by dissection possessed a long stalk, the greater 
part of which was shriveled and functionless (pi. 24, fig. 9). In one 
case the shriveled part had separated, leaving a short peduncle in 
intimate connection with the bulbous enlargement of the egg body. 
The body of the newly deposited eggs measured .2 ram. in length by 
.1 mm. through the greatest width. The body of the ovarian egg is 
slightly smaller than that of the egg after deposition and possevsses a 
long stalk slightly enlarged at the apex. The stalk is almost twice as 
long as the body.^ 

The Larva 

A few dissections were made revealing larvae in various stages of 
development. They are of the motile type and float freely in the fluid 
contents of the primary larva. The newly hatched larva poasesses a 
long tail appendage (pi. 24, fig. 10 a). In this stage the tail is about 

8 It is probable that the eggs grow after deposition after the manner of those 
of Eusemion longipefinis Ashm., studied by Timberlake. 
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one-third as long as the head and the body combined. The integument 
is thrown into folds and the head is very targe in comparison with the 
body. In a more advanced larva the tail appendage was shriveled and 
was about to be discarded with the next molt (pi. 24, fig. 10 b). The 
mature larva does not possess a tail appendage and the head is greatly 
reduced in proportion to the body. At this advanced stage the 
primary larva has been almost completely consumed, only the delicate, 
almost imperceptible integument and the mandibles remaining as evi¬ 
dence of this replacement (pi. 24, fig. 10 b). The head of the mature 
larva has several minute pore-like openings in the derm on the under 
side (pi. 25, fig. 11), which serve to distinguish this species from the 
other inhabitants of the black scale in California. 

The Pupa 

The pupae are found occupying cells fashioned by the larvae of 
Aphycus lounshwyi How., and are easily distinguished by their gen¬ 
eral resemblance to the adult. When ready to issue, the adults cast 
the pupal skin and cut an exit hole similar to that made by Aphycus. 
An inspection of the scale will readily show whether or not it was 
inhabited by a Eusemion, as the cast pupal skins are very character¬ 
istic. 

The parasites of the black scale, Saissetia oleae (Bern.), which 
occur in South Africa are known to be responsible for the scarcity 
of their host, the scale not ranking as a pest at the Cape, although 
climatic conditions are favorable for its development. The two species 
of Coccophogus described as new in this paper are supposedly of con¬ 
siderable economic importance as destroyers of the black scale. If 
judgment may be based on the material which has been sent to Cali¬ 
fornia from South Africa, the various species of Coccophagus must 
be given credit for destroying the majority of the black scale. From 
the material received, it appears that in South Africa the greatest 
number of these scales are parasitized in the younger stages, only a 
small proportion reaching maturity. 
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Coecophagos anthracinus n. sp. 

Plate 25, figure 12; plate 25, figure 13. 

This form has been examined by both P. II. Timberlake and A. B. 
Gahan, who have pronounced it undescribed. Mr, Timberlake has 
generously loaned me his unpublished table to the African species of 
Coccophagus, and this has enabled me to include in my description 
the characters used by him to separate closely allied species. I am 
also indebted to Mr. Gahan for notes on C, immactdatm How., a 
species not likely to be confused with C. anthracinus n. sp. Since the 
majority of the species of Coccophagus have the body wholly black, 
this species can be readily distinguished by the hyaline wings, and 
by the scutellum, which is furnished with three pairs of strong setae. 
From a somewhat similar undescribed species from South Africa, it 
can be separated by the antennae, which in C, anthracinus has the 
first funicle joint considerably longer than wide and much larger than 
the pedicel. 


THE FEMALE 

Characters. —^Head, frontal view, not quite one-fifth wider than high; the eyes 
about as long as cheeks, pubescence hardly appreciable under ordinary magnifica¬ 
tion with a binocular microscope; face and cheeks rather coarsely reticulate, reticu¬ 
lations on median prominence of a much finer pattern; scrolies rather deep, the 
inner margins converging to acute point at intersection of fronto-facial sutures, 
aliove this intersection they are rounded; scape when at rest extends slightly 
beyond fronto facial sutures; a well-defined median suture extends from apex of 
scrobes to anterior ocellus; genal suture only faintly indicated under eyes; an 
tennal sockets about their own length apart and the same distance above oral 
margin; head, dorsal aspect one seventh wider than thorax measured at tegulae, a 
trifle more than t^ice as wide as long; frontovertex very slightly more than one- 
half as wide as head, rather coarsely punctulate over a reticulate surface, except 
occipital margin and basal triangular corners bounded by oblique ocellocular line, 
orbital line, and occipital margin; ocellar triangle as well as orbits margined by 
smoother lines; ocelli is an obtuse-angled triangle, lateral pair about one and one- 
half times their own diameter from eye margins, and a trifle more than one-half 
times their own diameter from occipital margin; punctulate area of head furnished 
with short black hairs, a row in more or less regular arrangement on occipital 
margin and another row paralleling orbits; face and cheeks with numerous short 
fine hairs. 

Antennae moderately stout, fuscous brown, with numerous blackish elevated 
corneous ridges which project as sharp points beyond apical margins of each 
funicle and club segment; interspaces between corneous ridges furnished with 
numerous fine whitish hairs; scape and pedicel conspicuously reticulate, the former 
with a few short black hairs, those on pedicel longer; scape about as wide as 
pedicel and not quite so long as club; first funicle joint the largest, one-third 
longer than pedicel and about one-sixth wider; the succeeding two funicle joints 
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subequal, each about as long as wide, noticeably shorter than the first and a trifie 
wider; club as long as the last two and one-half of the first funicle joints com¬ 
bined, about one-fourth wider than the distal funicle joint; the first two joints of 
club subequal in length, as long as the distal funicle joint, 

Mesoscutum about twice as wide as long, as long as scutellum, rather coarsely 
reticulate, clothed with numerous setae somewhat longitudinally arranged, the 
setae arranged along parapsidal and scuto-scutellar sutures considerably stronger 
than the others; axillae and scutellum fused with hardly a trace of a dividing 
suture, reticulations of these lobes not quite so conspicuous as that of mesoscutum; 
parasites with four setae, axillae with but two; scutellum with three pairs of setae, 
apical pair the longest, median pair the most widely separated, a pair of large 
clear punctures on the disk; metanotum with a strong transverse lineolation on 
either side, and a pair of hairs set in setiferous punctures on anterior margin of 
either side; propodeum with two sublateral longitudinal carinae, a number of 
small fine hairs lateral of spiracles; prepectal plates and metapleura rather coarsely 
sculptured in contrast to the faintly reticulate mesopleura. 

Wings hyaline; a small, rounded hairless spot near hind margin on basal third 
of forewings; submarginal vein a trifie shorter than the marginal; post-marginal 
shortly produced; the stigmal vein short, not much enlarged at apex. 

First abdominal tergite and part of the second mostly smooth and shining; 
segments from three to six inclusive about as coarsely sculptured as mesoscutum; 
fifth and sixth tergites have complete row of fine whitish hairs, rows on preceding 
segments incomplete across dorsum, and entirely wanting on the first segment, 
apical segment with a number of longer hairs. 

Body entirely black, abdomen with faint metallic reflections in some lights; 
coloration of head variable, in parts from blackish to yellowish with brownish 
to pallid suffusions; in the light-colored variants face may be yellowish with only 
trace of fuscous, at other extreme it may be blackish with trace of brown; fronto- 
vertex blackish, occipital margin and basal triangular corners yellowish to brownish, 
with a fuscous spot between each lateral ocellus and inner posterior corners of 
eyes; orbits and ocellar triangle margined by yellowish or brownish lines; scrobes, 
fronto-facial sutures, and vertical median suture yellowish to reddish brown; cheeks 
mostly black, sometimes with trace of pallid. Legs blackish, varying to brownish 
and pallid; front legs with usually a trifle more brownish than the others; femora 
of front legs becoming more brownish or pallid apically, tibiae and tarsi about 
concolorouB with apex of femora; femora of middle legs with an annulus at base 
and distal one-fourth pallid or brownish, tibiae tending to be more brownish or 
pallid at apex, spur whitish or somewhat brownish, tarsi brownish becoming fuscous 
at apex; femora of hind legs similar but with more black than the middle pair, 
tibiae black, only brownish or pallid at extreme apex, the two spurs whitish or 
brownish, tarsi brownish, apical joint fuscous. Dimensions: Length of average¬ 
sized specimen 1.2 mm.; length of forowing 0.9 mm.; width of forewing 0.4 mm. 

Male unknown. 

Described from 35 females (holotype and paratypes), reared from 
the black scale, Saissetia oleae (Bern.), at Whittier, California, from 
material received from Mr. E. W. Bust, who collected the scale-infested 
cuttings in the vicinity of Cape Town, Union of South Africa. In 
September, 1923, there was an emergence of 100 C. anthradnus n. sp. 
from material received from Rust. The material consisted of oleander 
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cuttings infested with many live scales which had not been parasitized. 
The oleanders were placed in moist sand and kept watered so as not 
to starve the scales until all the parasites had a chance to issue, A 
great many of the scales continued to live on the cuttings, and the 
parasites which issued had an opportunity to oviposit before being 
captured for use in other cages or colonization in the orchards. Prom 
the original South African material, about six weeks after its arrival 
in California, more than 2000 specimens of C. anthracinus n. sp. were 
captured. Apparently these were of a second generation which had 
developed from eggs laid after receipt of the shipment. The speci¬ 
mens from which the foregoing description was made were of the 
second generation. Colonies numbering as high as 300 each have been 
liberated in various districts of California that are infested with 
black scale. 


Coccophagus trifasciatus n. sp. 

Plato 26, figure 14 a d 

I am indebted to both Mr. Timberlake and Mr. Gahan for pro¬ 
nouncing this species as undescribed. This is a small black and yellow 
form with hyaline wings, the scutellum about as wide as long and 
furnished ivith ten or twelve short setae more or less scattered. 
According to Timberlake’s unpublished table, it ranges close to C. 
nigropleurum Girault, but is quite different in coloration. 

THE FEMALE 

Characters, —Head, frontal view, about one sixth whier than high; the eyes 
moderately small, convergent and somewhat angular below, reaching downward 
about one-half w^ay, the pubescence microscopic; scrobes grooved rather deeply so 
that scape is completely received when at rest; antennae inserted slightly below 
basal line of the eyes; face and cheeks clothed wdth fine, microscopic, whitish 
hairs, those above oral margin larger; the sculpture appears finely granular 
alutaceous in the tag-mounted specimens; frontofacial sutures well defined. Head, 
dorsal aspect, slightly more than twice as wide as long; frontpvertex occupying 
about five-ninths the wridth of head; ocelli in an obtuse-angled triangle, lateral 
*pair twice their own diameter from eye margins, and about one-half their own 
diameter from occipital margin, median ocellus placed slightly behind center of 
frontovertex; eyes very narrowly separated from occiput; sculpture of head 
appears punctulate over a finely reticulate surface. 

Antennal scape not quite so long as pedicel and first two funicle joints com¬ 
bined; pedicel one-third longer than wide, longer than succeeding joint; funicle 
joints aU gradually increase in width distally; the first two are about as wide 
as long, the second a trifle larger than the first; the third joint is a trifle shorter 
than the second, and very slightly wider than long; club elongate ovate, about 
as long as all the funicle joints combined, and about one-sixth wider than preced¬ 
ing funicle joint; flagellum and club with numerous raised corneous ridges. 
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Scutellum about as wide as long with suture separating it from the axillae 
easily traceable, furnished with ten to twelve or in some specimens thirteen setae, 
there being an apical, a preapical, and a premedian pair which are larger and 
nearly always distinctly paired, and in addition from five to seven smaller setae 
scattered before and between the premedian paired setae; pronotum and meso- 
scutum with numerous black setae, those along the parapsidal furrow a trifle 
stronger than the others; setae of mesoscutum somewhat seriately aligned; parap* 
sides with four setae, and axillae with two, these being as large as those scattered 
on scutellum; metanotum with about four wavy striations on the sides, and fur¬ 
nished with two small hairs in setiferous punctures on anterior margins of either 
side; propodeum with two strong sublateral carinae a short distance in from 
spiracles, area between carinae with microscopic striations, the sides with a net¬ 
work of microscopic lines; from above spiracles three or four hairs extend laterad 
to group of hairs scattered on sides; blackened portions of the mesoscutum, axillae 
and scutellum covered with a network of reticulations as seen in balsam. Sub¬ 
marginal vein of forewing as long as the marginal; the post-marginal not 
produced; stigmal short, not enlarged at apex. 

Abdomen about as long as thorax, the sides subparsdlcl for greater part of 
length, what appears to be the first and second segments fused without a traceable 
suture, these two occupying about one-third the length, the apex bluntly rounded; 
blackened areas of abdomen appear to be a trifle more coarsely sculptured than 
blackened areas of mesonotum; the sides of second, third and fourth tergites with 
only a few small black hairs in transverse alignment, the fifth and sixth with a 
complete transverse row across dorsum, apical tergite with a median semicircle 
and a few stronger scattered hairs; ovipositor enclosed by a projecting lobe of 
the last ventrite, both ovipositor and hypopygial structure curved upward at apex 
but not projecting beyond abdomen. 

Head yellowish to brownish, dorsum suffused with a variable amount of dusky, 
occiput liberally marked with blackish, tips of mandibles brown, antennae yel¬ 
lowish brown; pronotum blackish, the sides sometimes tinged with yellowish; 
anterior one-third of mesoscutum blackish, the remainder as well as par apsides, 
tegulae, and propectal plates yellowish; scutellum blackish, sometimes the lateral 
sides with a blotch of yellowish; axillae, metanotum, propodeum, and metapleura 
black; mesopleura ranging from blackish to yellowish; venter of thorax and 
abdomen mostly yellowish; first abdominal tergite yellow with a black spot on 
either basal corner, second segment blackish on or about posterior third, the follow - 
ing two segments entirely blackish on dorsum, the fifth blackish medially, and 
yellowish laterally, the sixth and seventh mostly yellowish medially and blackish 
on the sides; legs mostly yellowish; hind tibiae blackish on or about the basal 
two-thirds; coxae of hind legs black basally; femora and tibiae of front and 
middle legs slightly suffused with dusky; all tarsi more or less infuscated. Diwcn- 
sions: Length 0.9 mm.; length of forewing 0.65 mm.; width of forewing 0.3 mm. 

THE MALE 

Characters ,—Aside from sexual differences, male differs from female mostly in 
coloration. Body black except for tegulae, a large part of the parapsides, and a 
spot on pleura close to root of forewings which is yellowish; tegulae sometimes 
marked with a black dot; face and legs except a large part of hind tibiae bright 
yellow. Eyes a trifle smaller than in the female so that antennae are inserted 
about midway between oral margin and a line drawn under anterior orbits; 
abdomen shorter* than thorax. 
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Described from seven females and six males (holotype, allotype 
and paratypes), reared from Saissetia oleae (Bernard), infesting 
oleander cuttings received from Mr, E. W. Rust who, presumably, 
collected the material in the vicinity of Cape Town, Union of South 
Africa. 

In addition to the specimens preserved for descriptive purposes, 
several hundred living adults have been handled at various times 
during the past two years. One small colony was placed in an orchard 
infested with black scale at Covina, California. As yet, none has 
been recovered from this locality,, and it is supposed that they failed 
to become established. The failure of these parasites to propagate 
in the laboratory has been due to lack of males at the proper time. 
One lot of virgins reproduced freely but their progeny were all of 
the male sex, and in the meantime the parents had all succumbed. A 
few notes on the habits of this species were made. Egg laying com¬ 
mences soon after the females issue from the scales. When confined 
in a vial and provided with black scale, it was found that the selection 
of a host was rather indiscriminate, very small forms as well as larger 
‘rubber-sized^ individuals being selected for attack. However, field 
observ’^ations may show that this species has a marked predilection for 
a certain sized scale. The act of oviposition was very rapid, the para¬ 
site only momentarily pausing by the victim during the act. Unlike 
the other spetjies of Coccophagvs which have been observed by me, 
this parasite takes a position by the side of the victim and not on its 
dorsum. In position it faces outward with the apex of the abdomen 
directed toward the scale. The short ovipositor is exserted and an 
egg is thrust through the derm of the victim. The eggs are found 
floating in the fluid contents of the host. They are elongate in shape, 
measuring 0.075 mm. in length by 0.025 mm. through their greatest 
thickness. The larval stages were not noted. 



EXPLANATION OP PLATES 

PLATE 20 

Cheitoneurus inimicus n. sp. 

Fi|f. 1. Female. A, forewing; B, head, fjontal view; C, mandible; D, 
venation of forewing; E, antenna. 

Fig. 2. Male. A, antenna; B, foiewing; C, venation of forewing. 
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PLATE 21 

Fig. 3, Cheiloneurus inimicus n. sp. Eggs and larvae. A, ovarian egg; B, 
newly deposited egg; 0, egg in process of growth; D, egg just before hatching, 
showing larva within; B, first stage larva; F, partly grown larva with moult skin 
adhering. 

Fig. 4. Cheiloneurus noxius n. sp. Female. A, antenna; B, forewing. 
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Fig. 4 


PLATE 22 

KuHemio'n califormcnm n. sp. 

Fig. 5. Female approaching a black scale, (Photograph, courtesy of the 
Los Angeles Examiner.) 

Fig. 6. Female. 
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PLATE 23 

Eusemion cdlifornicum n. sp. 

Fig. 7. Female, A, antenna; B, forewing; C, head; D, atigmal vein; E, 
mandible; F, cutting edge of mandible. 

Fig. 8. Male. A, antenna; B, forewing; C, insert of stigmal vein. 
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PLATE 24 

jEusemion califomicum n. sp. 

Pig. 9. Egg before and after oviponition. 

Fig. 10. A, 0, larva in successive stages of development. 
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PLATE 25 

Fig. 11. Euaemion califormcum n. sp. Head of mature larva, vential aspect. 
Fig. 12. Coccophagus anthracinus n. sp. Female. Thorax, and knee of middle 
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PLATE 26 

Fig. 13. Cocco^liaguB anihractnuit n. sp. Female, forewing and hind wing. 

Fig. 14, Coccophagua trifasciatua n. sp. A, female, antenna; B, female, 
thorax and abdomen; C, male, head, dorsal aspect; T), female, forewing. 


[ 820 ] 
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Through the kindness of Dr. R. V. Chamberlin of the Museum of 
Comparative Zoology I have had the opportunity of examining an 
interesting collection of pseudoscorpions taken from the stomach con¬ 
tents of toads in various parts of the country. This collection 

was made by the U. S. Biological Survey at Washington in the course 
of their investigation on the food of toads. 


H]rariiius gen. nov. 

Orthotype,—Ilyarinus hespcrvH gp. nov. California. 

Diagnosis .—Obisioid genus in which the fourth femoral articulation 
is strongly oblique; first femoral articulation perpendicular and of sub- 
immobile type, the pars basalis comprising more than a third the total 
length of the femur, although distinctly shorter than pars tibialis; 
poison duct presumably of short type and present in fixed finger only; 
^agellum of six slender, more or less pinnate blades; pleural mem¬ 
brane evenly plicate; T of movable finger apparently absent; cluster 
of 5 pseudotactile setae on dorsum of claw (fig. A); general chaetotaxy 
of claws as figured (fig. C); carapace rounded anteriorly and bearing 
two distinct pairs of eyes, anterior pair of which is about their own 
diameter from anterior margin, with second pair less than their own 
diameter from first pair; carapace and tergites undivided, smooth, 
and indistinctly tessellated; appendages smooth and almost polished; 
setae all completely simple; tergal and sternal setae weakly developed, 
apparently but 4 border setae to each tergite and sternite. 

•Paper No. 128, University of California, Oradnate School of Tropical 
Agricnltnre and Citrus Experiment Station, Biverside, California. 
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Bemarks .—The affinities of this interesting genus are noted under 
the specific heading. So far as known the only species here referable 
at present is the ortliotype. 



Eyannvs heaperus sp. nov. Holotype. a, Dorsal aspect of left palpus. 
The areoles for the insertion of the five ‘^pseudotactile setae'* of the hand 
only are shown, the setae themselves being broken, b, Marginal teeth from 
near tip of movable fingci. r, Interior aspect of right claw showing the 
chaetotaxy. D, Marginal teeth from near tip of fixed finger. 

Chtrnes peniiiaulana sp. nov. $. Holotype. E, Ventral aspect of right palpus. 
F, Dorsal (veitical) aspect of movable finger, showing poison duet and accessory 
teeth. G, Interior aspect of left claw, showing chaetotaxy, marginal and 
accessory teeth sense spots and poison duct. 

Wtihiua lagram sp. nov. Holotype. u. Exterior aspect of right claw 
showing chaetotaxy, sense spots and poison ducts. l, Seventh ventrite show¬ 
ing chaetotaxy and median cluster of microsetae. J, General aspect of male 
genitalia (vential aspect). K, Dorsal aspect of left palpus. 

Zaona hmrxatam (Banks), 5 —532.02001. Inner aspect of movable 

finger of left claw showing chaetotaxy and poison duct. M, Ventral (vertical) 
aspect of fixed finger ot left claw showing chaetotaxy and marginal and 
accessory teeth, n, Ventral aspect of right palpus, o, Tergal seta, p, Vulva of 
female. Seminal receptacles indicated by dotted lines. 
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Hyarinus hesperus sp. nov. 

Figures A, B, C, D 

Uoloiypc, —5, JC—532.05001, “Identification card No. 822, Bufo 
Santa Barbara, California. “ The holotype and only known specimen 
is in very poor condition. 

Diagnosis ,—Palpus of form figured (fig. A); claw with chaetotaxy 
as figured (fig. C); marginal teeth of fixed finger of claw small 

and conical in shape and slightly less than their own width apart 
(fig. D) ; movable finger with 30-32 evenly spaced, smaller conical 
teeth, their own width or more apart (fig. B). 

Measurements ,—No measurements of legs or accurate measure¬ 
ments of chelicerae obtainable. Total length, 2.7 mm. K, 0.65 mm. 
Carapace (1.28-0.74, 0.95). Chelicera (only approximate), (0.43- 
0.23,0.31). Palpus (coxae unknown) (0.62-0.32) (1.00-0.35) (1.05- 
0.43) (1.75-0.58) (0.88-0.26). 

Remarks, —This species is similar in several respects to the species 
<Iescribed by Banks as **Ideoroneus^* obsrurus. They cannot wtII be 
confounded with one another, and both are widely separated from any 
other known species. 

Bank’s ohscurus is no doubt generically distinct from Hyarinus 
and, likewise, is widely separated from true ideoronens by many 
fundamental mori)bological characters. Consequently a new genus is 
here erected for its reception. 


Syarinus gen. nov. 

Orihoiypc,-Ideoroncus ohscurus Banks. Pacific Coast of United States 
of America. 

Diagnosis .—Obisioid genus closely related to Hyarimis; structur¬ 
ally similar thereto except that no traces of eye's or eyespots are 
present; full complement of tactile setae of movable finger present, 
T being submedian and scarcely its diameter removed from ST; 
general chaetotaxy of claw distinctly ditferent from that of Hyarinm; 
no indication of the five pseudotactile setae on dorsum of hand as is 
the case in llyarims; marginal teeth of fingers of claw clearly 
contiguous, and not spaced as in Hyarinus, 

Remarks ,—Other differences will no doubt be apparent as soon 
as good material of Hyarinus becomes available and a complete descrip¬ 
tion can be written. The structure of the femora of the legs in these 
two genera renders confusion with any other known ‘ * Obisioids ’ ’ 
impossible. 
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SyarinoB obsounu (Baaks) 

1893. IdeoToncm ohacvrus Bawks, Can, Entom., vol. 66. 

Previously recorded from California and Washington. It has also been 
recorded from Montana but this record is open to serious doubt. 

Material Examined, —Paratype from Olympia, Waahinprton, $, 
JC—17.01002. ‘‘Pacific Coast,unknown locality, 0, JC—18.0!^1 
from the Museum of Comparative Zoology. Yolla Bolly Mountain, 
Mendocino County, California, 5, JC—16.01001, collected on fur of 
Microtus constrictiis by G. F. Perris. San Gregoria Beach, San Mateo 
County, California, 7 or 8 females (JC—19.01001—7 or 8) from under 
bark of live oak (Querciis agrifolia Nee) log on beach, March 20,1921, 
collected by Carl D. Duncan and the author. Berkeley, California, 5, 
JC—32.02001, collected by Dietrich. 

Remarks, —An undescribed species of this genus, closely related 
to obscurws, is at hand from Colorado. It is interesting to note that 
out of a rather large series of specimens of the two species, not a single 
male appears. It is also noteworthy lhat in both species the spinneret 
of the immature specimens is composed of a large, basally divided, 
compoundly ramose galea, while in the adult it is reduced to a small, 
simple, or slightly branched stylet. 


Oarypus califomicus Banks 

Material, —Three badly damaged females (JC—332.01001 —3). 
“Santa Barbara—California. Identification card No. 832 Bufo 
From the stomach of a toad, Bafo sp. 


Chemes peninsularis sp. nov. 

Figures E, F, G 

Ifolotype, —9, JC—532.04001, Identification card No. 1149, Bufo A. Cape 

Ban Lueus, Lower California, Mexico.The fragmentary holotype 
(minus most of abdomen and legs) is the only known speeimon. 

Diagnosis, —Indistinct eyespots present; anterior carapacal furrow 
slightly nearer posterior than anterior margin; posterior furrow 
slightly nearer posterior border than anterior furrow; palpus as 
figured (fig. B); tactile setae and poison ducts as figured (fi^ G, P); 
movable finger with 48 or 49 subconical, slightly retrorse, contiguous 
marginal teeth; with 2 exterior accessory teeth anterior to nodus 
ramosus, and 3 interior accessory teeth, the first of which is about 
even with the posterior tooth of exterior series, all subequally spaced; 
fixW finger 'with 47 similar marginal teeth; with 3 exterior accessory 
teeth even respectively with the 2d, 7th and 9th marginal teeth. 
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interiorly with 6 accessory teeth, subequally spaced, extending pos¬ 
teriorly almost half the length of the finger; fixed finger with 3 
interior longitudinally spaced sense spots between 1ST and ISB; and 
3 exterior similarly spaced sense spots lying between EST and ESB, 
as well as with a basal exterior group of 6 or 7 spots (fig. Q); flagellum 
of 3 blades, the anteriormost of which is longest and anteriorly 
dentate; about 14 to 16 setae, 4 lyrifissures and 45-50 microlyrifissures 
per tergite; palpal setae rather short, stout, non-clavate, and distally 
slightly dentate; other setae lost; 18 teeth in serrula exterior, chcliceral 
setae lost. 

Measurements. —Total length about 3 mm. K, —0.83 mm. (Carapace 
(1.26-0.66, 1.13). Chelicera (0.42-0.21, 0.30). Palpus (0.65-0.42, 
0..54-0.48) (0.66-0.39) (1.00-0.43) (0.99-0.47) (2.10-0.66) (0.90- 
0.26) Leg I (0..30-0.46, 0.4.3-0..50) (0.27-0.22) (0.30-0.24, 0..50-0.22) 
(0.57-0.15) (0..51-0.10). Leg IV (0.33-0.28, 0.42-0.30). (Remainder 
of leg lost.) 

Eemarks. —In spite of the mutilated condition of the only known 
specimen of this species, there is little doubt as to its being truly 
congeneric with C. cimicoides Pabr. of Europe, the genotype of 
Chernes. It is certainly not a Hcsperochcrnes. 


Zaona gen. nov. 

Figures L, M, N, 0, P 

Ortiwtijpf.—Chdtfer bmtiatum Banks. Florida. 

Diagnosis.—liolafcd to Chernes and He&perochernes from which 
it may be immediately distinguished by the very slender, non- 
pedicellate, Ohelifer-like palpi (%. N); flagellum of 3 blades as in 
Chernes; chaetotaxy of chelicera as in Chernes; chaetotaxy of claw as 
figured (figs. L, M); 3 or 4 accessory teeth on fixed finger only 
(fig. M); poison duct extending almost even with ST of movable 
finger (fig. L); interscutal and intersegmental membrane longitudin¬ 
ally wrinkled but scarcely rugose; pleural membrane slightly and 
rugosely wrinkled; carapace posteriorly as broad as long; with two 
distinct eyespots or perhaps weakly developed real eyes; both cara- 
pacal furrows distinct but not prominent; 12-14 tergal and sternal 
border setae per segment; tergal setae, smoothly and broadly clavate 
(fig. 0); sternal setae completely simple; palpal and pedal setae short 
and stout but not clavate; female genital area and seminal receptacles 
as in Chernes (fig. P). 

Bemarka.—The orthotype is the only species at present referable 
to this interesting and comparatively isolated genus. 
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Zaona Mseriatum (Batiks) 

Figures L, M, N, O, P 

1895. Chvhfer hiftenaium Banks, Jour. N. Y. Enloin, vol. 3. 

Previous records.—^The type locality is Lake Poinsett, Florida. Banks 
has also recorded it from Punta Gorda, Florida, and Berger from 
Berea, Ohio. This last record is very doubtful and probably incorrect. 

Material Examined. — Two badly damaged females (JC— 
582.02001--2) from ‘‘SebavStian Florida, 2-11-19 A.W.^’ Presumably 
not from the stomach contents of toads, at least not so labeled. Through 
Ihe courtesy of the authorities of the Museum of Comparative Zoology 
1 have also had the opportunity of examining a series of Banks’ 
paratypes. 

Remarks. —It was the slenderness of the palpi, no doubt, which 
led Banks to erroneously refer this species to Chelifcr instead of 
^^Chelanaps.*^ The accompanying figures will permit positive specific 
determination. 

Withius vagrans sp. nov. 

Figures H, I, J, K 

Uolofype. —c?, JC—532.03001. ‘‘Identification caid No. 2314, Bufo 0, 
Brownsville, Texas.The holotype and only known specimen is in 
good condition. 

Diagnosis .—Palpus as figunnl (fig. K); chaetotaxy and poison 
ducts of claw as illustrated (fig. II); with 2 true eyes; anterior 
carapacal furrow almost median, posterior furrow nearer posterior 
margin than anterior furrow; sides of carapace subparallel, begin¬ 
ning to converge just behind the eyes; tergal chaetotaxy 10:10:10; 

^ ^ 2:^2 ^2 2:^ ,ha«to- 

10 8 9 9 8 8 4 

taxy about as figured (fig. T) ; the median cluster of mierosetae found 
on the 3d to 10th segments, although reduced in size and distinctness 
on 3d and 10th ventrites; last ventrite with many micro-lyrifissures; 
male genitalia as figured (fig. J); tergal seta short and broadly spatu- 
late; ventral setae short, acuminate; palpal setae short and thick, not 
spatulate. 

Mea^remenf,s .—Total length, 2.15 mm. K, 0.58 mm. Carapace 
(1.21-0.52, 0.83). (^helicera (0.33-0.21, 0.28). Palpus (0.59-0.35, 
0.47-0.42) (0.59-0.31) (1.00-0.31) (0.99-0.38) (1.46-0.45) (0.66- 
0.17). Leg! (0.31-0.40,0.43-0.45) (0.23-0.24) (0.31-0.24,0.75-0.31) 
(0.73-0.17) (0.54-0.10). Leg TV (0.10-0.24, 0.43-0.33) (0.21-0.19) 
(0.19-0.24, 0.44-0.23^ (0.50-0.14) (0.45-0.08). Depth of claw 0.44. 

Remarks .—It is possible that some of the ^^Chelanops^* described 
from Texas and other southern states (for example C, texanns Banks), 
are really Withiine forms, in which case it is possible that this species 
will fall as a synonym of one of them. Until they are redescribed, 
however, no safe decision on this point can be rendered. 
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INTRODUCTION 

The mosquitoes of California are divided into three main groups: 
(1) the salt marsh breeders, which have become veritable pests along 
the coastal area; (2) the mountain breeding Aedes, which constitute 
the most serious obstacle to the full enjoyment of the High Sierra; 
and (3) the malaria-carrying anophelines, which are responsible for 
the endemic foci of malaria in some parts of the central valley. 

Following the fundamental studies regarding the transmission of 
malaria and yellow fever by mosquitoes, interest in the Culicidae has 
brought forth many valuable and painstaking papers on their 
taxonomy, life-history, and control. In several treatises the Cali¬ 
fornian mosquitoes were described or mentioned as a part of a more 
Extensive faun^, and consequently without the specific treatment that 
their peculiar ecological conditions warrant, although it should be 
noted that lists were published by Quayle (1906) and Harms (1917). 
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Taxonomic work, too, has progressed tso rapidly during the past few 
years that, unless the reader has followed its vagaries, the interpre¬ 
tation of modern references by means of even comparatively recent 
monographs becomes a confusing and almost impossible undertaking. 

What original taxonomic work this paper includes is based on a 
sorting of the valid species from the synonyms, and a pointing out of 
the minor differences which we are forced to accept between closely 
allied species. The trinomial system of nomenclature has been used 
in some cases to show the relationship existing between races of species. 
Slight differences, it is recognized, are of extreme interest to the 
general biologist; but, if a separate species is established for each 
variant, the relationship is as obscure to him as though the differences 
had never been noted and the race left as a part of the original species. 

The statements relative to the distribution of the various species 
in (California are bas<'d somewhat on the author’s experience in actual 
control work, which has taken him to the various mosquito abatement 
districts located in all sections of the State; but are more largely 
based on the results of an extensive mosquito survey made by Pro¬ 
fessor W. B. Herms, of the Universit}" of California, and the writer. 
This work, which occupied three summers, was financed by the Cali¬ 
fornia State Board of Health and the University of California. 
The work involved 15,()()() miles of travel by automobile throughout 
every county in the Slate and thi’ee trail trips into the High Sierra. 
Collections were made at every available point, averaging one for every 
three miles of travel. The collected mosquitoes were mounted, deter¬ 
mined, and the results tabulated on cards for each collection. This 
information is now available in card form and on pin maps at the 
University. The inclusion of separate specific records would be too 
bulky for a work of this kind, and, for this reason, the distribution 
is stated in general terms except for the rarer species. 

The descriptive data are based on the examination of a sot of 
characters known to be of taxonomic interest and from a large series 
of specimens except where the contrary is stated. In this way it has 
been possible to eliminate considerable material which would be of no 
great aid in the determination of the fauna under discussion and 
would inevitably delay and confuse the inexperienced. The use of 
large series of both larvae and adults has made it possible to point out 
the variable characters. These variations have been the cause of much 
confusion and the consequent creation of synonyms where original 
descriptions or later amplifications based on single insects or small 
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series have been followed. The descriptions of the male terminalia 
are based on cleared balsam mounts in order to conform with the 
general practice. This procedure necessarily forces all the parts into 
a single plane and often changes the natural form of the organs so 
that they would be unrecognizable to one who has studied these parts 
in uncleared mounts. The arrangement and form of parts in micro¬ 
scopic mounts, however, generally remain constant for the species so 
that, from a comparative standpoint, little confusion arises through 
this type of preparation if the method is noted. 

The ecological data have been gathered over a period of nine years, 
three summers having been devoted to this work exclusively. One of 
these was spent at Chico, California, in cooperation with the United 
States Public Health Service party investigating the relationship of 
rice culture to mosquito and malaria production. The other two 
summers were spent at the University laboratory at Vina, California, 
where the writer carried on intensive studies in culicid oviposition 
and breeding waters. During the writer’s army experience, part of 
which was as Assistant Sanitary Inspector of the Port of Embarkation, 
Newport News, Virginia, the opportunity was accepted to carry on 
some ecological work which has been incorporated in this paper. 
Aside from this one instance, all the work included has been carried 
on in California. 

The difficulties of the mechanics of mosquito control have been 
overemphasized by some of those professionally engaged in this work. 
Actual antimosquito operations are no more difiBcult than correspond¬ 
ing agricultural drainage projects except that they require more 
attention to details. The real science of mosquito control, and the 
efficient application of control measures, rest upon an accurate 
knowledge of the taxonomy of the group and a thorough acquaintance 
with the ecology of the species involved. 

Acknowledgments 

It is a sincere pleasure to express gratitude to the friends who have 
made these studies possible and 1 regret that many of them must, of 
necessity, be referred to by groups. 

Professor W. B. Ilerms, to whose unflagging zeal California owes 
much of her reduction in malaria incidence, has been for nine years a 
perpetual source of encouragement and advice. Br. 11. T. Fernald 
and Dr. C. E. Marshall of the Massachusetts Agricultural College have 



1926 ] 


Freeborn: The Mosquitoes of California 


337 


read and criticized the manuscript in an extremely helpful manner, 
and Dr. G. C. Crampton and Dr. C. P. Alexander of the same insti¬ 
tution have offered many valuable suggestions on difficult points of 
morphology and taxonomy. The editors of this series, Professors C. W. 
Woodworth and E. C. Van Dyke, have given freely of their time and 
knowledge, and I am indebted to Mr. W. C. Matthews for the half¬ 
tone reproduction. 

Dr. Harrison G. Dyar of the United States National Museum and 
Mr. F. W. Edwards of the British Museum have aided very materially 
with valuable specimens and critical comments, and I have to thank 
Dr. Dyar further for his kind consent to write the description of Culex 
badgeri Dyar and for his criticism and correction of the various keys. 

Thanks are also due to the superintendents of the mosquito-abate¬ 
ment districts of California for sending in abundant collections of 
mosquitoes and giving freely of their field observations, and to the 
California State Board of Health for the opportunity to canvass the 
mosquito population of the entire State made possible through the 
liberal carte blanche granted to its Consulting Entomologists. I also 
extend hearty thanks to the students who worked with me through 
several happy summers enthusiastically attempting to unravel a few of 
the intricacies of mosquito life. 

Historical 

Linne, in the tenth edition of the Systems Naturae, catalogued six 
species of mosquitoes under the one genus Culex, Two of the six 
remain as mosquitoes, Culex pipiens L., the cosmopolitan house 
mosquito, and Anopheles bifurcaius (L.), the others falling among the 
Simuliidae, Chironomidae, and Scatophagidae. Meigen, in 1818, 
erected the genus AnopheleSy with Anopheles bifnrcatus (L.) as the 
type, basing the separation on the presence of long palpi in both 
sexes of the new genus. In the same work he erected the genus 
A'edes on the basis of short palpi in both sexes. In 1827, Robineau- 
Desvoidy, in the first monograph on the Culicidae, recognized the 
existing genera and, from Fabricius' contributions to the old genus 
Culex, established the genera Megarhinus, Psorophora, and Sabeihes, 
In 1881, Lynch-Arribalzaga, on the basis of the armature of the tarsal 
claws, added five genera, Ochlerotatus, Taeniorhyncus, Janthinosoma, 
Heteronycha, and Uranotaenia, Of these Uranotaenia and Taenior¬ 
hyncus persist as valid genera, while Janthinosoma became a subgenus 
of Psorophora, and the remainder are submerged in Aedes, 
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In 1901, following the discoveries in connection with malaria, which 
had given a great impetus to the study of mosquitoes, Theobald pub¬ 
lished the first volume of his “Monograph of the Culicidae of the 
World.” In this work (five volumes in all, the last appearing in 1910) 
the author raised those existing genera which were based on the 
characters of the palpi and proboscis to subfamily rank and, using 
scale variations as generic characters, succeeded in outlining nearly 
150 genera. 

Theobald’s classification, because it w^as the only modern treatise 
on the subject, was widely adopted, but the difficulty encountered in 
attempting to use genera based on characters that are not entirely 
safe for specific differentiation soon become manifest. Pelt, in 1904, 
using the venation, male genitalia, and larval characters, proposed a 
satisfactory classification of American culicids. Dyar and Knab in 

1906 produced a classification based entirely on larval characters, not 
as a practical guide but to “throw light on the phylogeny of the group 
and indicate the more reliable distinctions.” The same authors in 

1907 published a classification of adults, avoiding the use of secondary 
sexual characteristics. This was adopted by Willistoii in the third 
edition of his Manual of North American Diptera. In the fall of 1915, 
there appeared the third volume of How^ard, Dyar, and Knab, The 
Mosquitoes of North and Central America and the West Indies. 
This publication, together wdth the fourth volume (1917), gave the 
American workers a comprehensive and exceedingly valuable com¬ 
pendium of information, Avhich from its very nature was destined to 
be a landmark in the study of American mosquitoes. Considerable 
revisional work has since been done by Dyar and Edwards, the former 
publishing largely in the files of Ivsecutor Inscifiae Mensfruus and 
the latter in the Bulletin of EntmnoJogicaJ Bescarch, 

Edwards considers the family Culicidae to include the dixids, 
chaoborids, and culicids, each of which is given subfamily rank, and 
the last in turn is divided into the tribes Anophelini and Culicini. 
The writer agrees thoroughly with the tribal division but would 
elevate the groups to subfamily status. This would necessitate the 
exclusion of the Dixinae and the Chaoborinae from the family 
Culicidae. There is no doubt that both groups are closely connected 
phylogenetically with the true mosquitoes, but they form such compact 
groups within themselves and differ so radically in various features 
from the mosquitoes that it seems more logical to maintain them as 
family entities. The retention of the tribe Sabethini on a par with 
Culicini, as suggested by Dyar, cannot be supported, as the so-called 
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Sabethini merjife with Culicini on every character that has been pro¬ 
posed. Neveu-Lemaire (1923), who had evidently overlooked the work 
of Edwards in which the latter showed conclusively that the Sabethini 
could not be separated from the Culicini, not only suggests retaining 
that tribe as a subfamily but adds two more, Megarhininae and 
Uranotaeniinae. This separation from the other subfamilies is based 
on the shortness of cell R._,, which is shared by both ‘‘subfamilies.” 
They are further separated by the straight proboscis of lyanotaenia 
and the curved one of Megarhinus. It appears to the writer that in 
this case specific characters have been given too much prominence! 

For the purposes of this paper, the family Oulicidae will be inter¬ 
preted as containing two subfamilies, the Anophelinao and the 
(^ilicinae. 



Fig. ]. Diagram of head and thorax of Anopheles maciilipennis Mcig., illus¬ 
trating iioincnc'luturo of scleritcs. Aes, aiicpistornum; a/i, anterior iiotuui; as, 
accessory sclerite; cl, olypeusj cs, cervical scleritcs; ra*, coxa; e.s, episternum; ep, 
epimeroii; in, moron; mx. p, maxillary palpi; n, notum; pv, posterior notum; pr, 
proboscis; psCy prescutum; psct, postscutcllum; pt, pleurotrochantiii; sc, scutum; 
set, seutellum; ^7/;, steriiojdeurite; t, torinus; Is, first abdominal sternite; It, first 
abdominal tergite. The subnumerals refer to the segment of the thorax to which 
the sclerite belongs. 


Anatomical Terms 

It is not the object of this paper to offer a detailed stud 3 " of the 
external anatom}" of the mosquito, but to present merely definitions 
of the parts mentioned in the taxonomic portion of the paper, which, 
in addition to the figures of the adults and larvae, should facilitate 
the location and identification of these parts. 

Adult. Head (fig. 1). The proboscis is the beak containing tlie mouth parts. 
The visible portion is composed largely of the labium, which enfolds the other 
mouth parts. At its distal end are two fleshy lips, the lahella, which represent 
the labial palpi. 



340 University of CaUfomia Publications in Entomology t Voii. s 


The TnaxUlaty palpi, generally spoken of as merely the palpi, lie on either side 
of the proboscis. They are segmented and deshy and may be as short as one- 
fifth the length of the proboscis or may be decidedly longer than that organ. 
Projecting from beneath the compound eyes and covering the base of the 
proboscis is the clypeus* 

The antennae have their bases in the areas formed by the emarginations of 
the compound eyes. Their basal segments support large, subspherical, apically 
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excavated BegmentB, the tori. The antennae proper arise from the excavation of 
the tori and consiet of a series of shorty generally setose segments. The first 
of these is spoken of as the **second** segment although in reality it is the third, 
the torus forming the second and the hidden basal segment the first. 

The occiput is rather loosely defined in mosquitoes to include that portion of 
the head capsule that lies behind the eyes, the vertex comprising the median 
portion on the top of the head. The nape is borrowed from human morphology 
and is self-explanatory. 

Thorax (figs. 1, 2, 3). The designation of the pleural sclcrites is most easily 
followed by referring to figure 1. Some confusion may result if one attempts 
to follow with this figure the work of other authors, as the writer has only 
recently (1924) pointed out that the selerite labeled **pn** (in figuie 1) is of 
pronotal origin and not the proepimeron, as assumed to date by all the other 
culicidologists. 



Fig. 3. Composite diagram of the thorax of a mosquito, illustrating the 
nomenclature of the chaetotaxy. Es, episternals; 1m, lower mesepimerals; pa, 
prealars; pn, anterior pronotals; ppn, posterior pronotals oi proepimerals; psp, 
postspiraculars; sp, spiraculars; st, sternopleurals; um, upper mesepimerals. 

The sections of the leg used for taxonomic purposes are, beginning at the 
proximal end, coxa, femur, txbia, and the five segmented tarsus, the sections of 
which, beginning at the proximal end, are designated as the first to fifth or last 
tarsal segments. At the end of the last tarsal segment is a pair of tarsal claws 
or ungues or sometimes a single claw. These tarsal claws are often toothed and, 
as an easy means of describing this condition, a claw formula is used. This 
formula consists of three sets of numerals separated by hyphens. The first, second, 
and third sets refer respectively to the claws of a single fore, mid-, or hind leg. 
Fach set, in turn, is divided by a period into two numeials which refer to the 
number of teeth borne by each claw. In the case of the fore-, mid-, or hind legs 
having but a single claw, its set in the formula is represented by a single numeral 
following the period. Simple, untoothed claws are represented by *^a.** For 
example: if the claws of the foreleg are simple and untoothed they are represented 
in the formula by -0,0-; the claws of the mid-leg have one claw simple and one with 
two teeth, -0.2-; the claws of the hind leg may have one tooth on each claw, 

The complete formula would be -0.0-0.2-1.1-. 

The wimgs are borne on the mesothorax. The figure (fig. 2) is labeled accord¬ 
ing to the systems of nomenclaturo of Comstock and of Tillyard, which may be 
correlated with the usual culicid terminology by using the following table. 
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Costal 
Subcostal 
1st Lon|i;itudinal 
2d Longitudinal 
3d Longitudinal 
4th Longitudinal 
5th Longitudinal 


6th Longitudinal 


Ttllyard 
Costal (C) 
Subcostal (Sc) 
Radius (Ri) 

Ri, Rs 

it 4+6 

Media (Mi, M*) 
M3+4, Cubitus (Cui) 
Cua 

Anal (A) 


Comstock 

Costal 

Subcostal 

Ri 

R«, Ra 

R4+6 

Mij.a, Ms+4 
Cui, Cua 

A 


The costal maiffxn is the anteiioi border of the outspread wing and the frxnge 
is composed of the outstanding scales along the posteiioi border when the wing 
is in the same position. 

The halteres are capitate projections of the metatlioiax, lioinologoiis with the 
wings. 



Fig. 4. I*hotogiaph of model of teiminalia of Anophths macuhpcnnis Meig. 
The dististyles which noiin.illy articulate at the ends of basistyles are omitted. 
Bs, basistyle; cJ, claspette lobes of the inteibasal fold; I, lobe of the ninth tergite; 
pj base of phallosome; pal, parabasal lobe with spines; pr, proctiger. 

Mesonoium, as used in the text, refers only to the anterior portion ot the 
tiue mesonotuni, being the notal section lying between the prothoracic lobes 
and the scutellum. The true mesonotum consists of this anteiior portion fol 
lowed posteriorly by the scutellum, a narrow eieiated band, and a third portion, 
the postscutellum which takes the form of a sloping convex plate. This is the 
section incorrectly teimed ^'metanotum*' by many writers and is the '^post- 
notum ^ ’ of other authors. 

Abdomen, The abdomen consists of eight visible segments and the terminalia, 
which are composed of modifications of the ninth, tentli, and eleventh segments. 

The female Urnnnalia consist of the modifications surrounding the genital 
and anal orifice. The genital orifice, into which empty the common oviduct, 
the spermathecnl duct, and the caecum, opens to the exterior ventrally just 
beyond the apex of the eighth segment. Directly behind the genital opening 
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a flat, chitinous plate called the veniral piece or postgenital plate extends caudad 
under the proetiger or anal protuberance, which is sheltered by two dorsolateral 
projections known as cerci. 

The male terminalia (fig. 4) are composed of the abdominal segments caudad 
of the seventh together with their appendages. Shortly after emergence from 
the pupa case this portion of the abdomen rotates through an angle of 180°, 
thus bringing the sternites into a dorsal position, the dorsal portions becoming 
ventral. 

The eighth segment is of interest because it enters into this rotation and 
also because, in the genus Theohaldia and in others, the tergites of some species 
bear rows or clumps of stout bristles of taxonomic importance. 

The ninth is prebininently the genital segment. Its tergite bears setiferous 
lobes and its appendages (uropods) have become modified into the external 
genital armature. The exopodites of these limbs form the clasping organs 
known as gonosfyle.n, which are divided into a basal })ortion, the hasistylCf and a 
distal segment, the dististyle, which in turn bears a terminal or subterminal 
8])ine known as the appendage of tin disthityle. The endopodites of these limbs 
form the penis valves or aedoeagus. The actual guard structure of the penis is, 
however, a combination of the true aedoeagus with tissue scooped out of the 
inner surfaces of the basistyles, and for this reason the amplified structure is 
known as the phallosome or mesosome. On species having the phallosome sunken 
into the floor of the eomjilex, the walls of the well thus formed aie seen in 
balsam mounts as flaring, triangular plates, to which the name paramere has been 
applied. 

Foiming an amphitheater around the genital opening and acting as a cushion 
between that stiuctuie and the gonostyles is a fold of tissue known as the 
intfrbaMil fold. The projections and manifest at ions of this fold enter promi¬ 
nently into the taxonomy. Tu the generalized mosquitoes its projections 
take the foim of cones lying at the base of the gonostyle. In Ardfs one portion 
fuses with the gonostyle forming the ha.sal lob<^ while a more ventral ]>ortion 
becomes erected into sfia]> or lance like projections termed claspfttes. In 
CuUx the tip of the piojection lias become fused with tlie basistyle near the 
apex of that organ and is knov^u as the suhapieal Jobe. In Anophehs setiferous 
lobes are jiresent ventrally and lobe-like continuations are fused ilorsally to 
basistyles. These aio known respectively as the elaspetti lolxs and tJie parabasal 
lobes. 

The anal poition of tJie terminalia is theoretically composed of the tenth 
and eleventh segments and the telson. It takes the form of a membianous 
mound, encircled by the ninth segment, and lying dorsiui of the genital opening 
originally, before the rotation places it in its secondarily ventral position. The 
whole structure is known as the proeiigtr. It is supported ventialiy by two 
ebitinous strips known as tenth sternites or paraproets. At their bases each 
strip has two projections in some genera, one surrounding the base of the 
proetiger known as the lateral arm of the paraproet and one extending ventrally 
around the phallosome, which is known as the ventral arm of the paraproet. 
There is sometimes present on the dorsal face of the proetiger a pair of chitinous 
plates known as epiproets. 

Larva (figs. 5 and 6). Head. The most useful taxonomic structures of the 
head are the clusters of hairs projecting from its dorsal surface. Tii AnopheleSf 
the outer and innei' anterior clypeal hairs are extremely important. These are 
composed of a row of four hairs extending forward from the most anterior portion 
of the head visible in a dorsal view. The outer pair are the outer anterior elypeal 
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and the inner pair are the inner anterior clypeal hairs. These liairs are 
apparently absent in the other genera represented in California. Just caudad of 
a line joining the insertion of the antennae there is a row of hairs made up of 
three pairs. These are called the postantennal hairs. They are divided into the 
inner postantennal hairs, the pair lying with one hair on each side of the median 
line, the mi&postantennal hairs, the next pair removed from the center, and 
the outd' postantennal hairs, the pair lying at the bases of the antennae. In 
Anopheles, all six hairs lie in a straight line across the head but in the other 
Californian genera they form a semicircle, the inner postantennal pair some¬ 
times lying directly behind the raid-postantonnals. In the text, the mid-post- 
aiitennal hairs are referred to as the lower dorsal head hairs and tlie inner post- 
autennal pair is termed the upper dorsal head hairs. 

• The only portion of the eomi)licated labium visible in the undissected larva is 
a triangular, heavily chitiriized, himinate structure with serrate edges, which we 
have termed in the text the mental plate. 

The antennae are the most prominent projections of the larval liead, arising 
laterally about one-third of tlic distance back from the anterior border. They 
bear an apical armature of varying constituents at their distal end and generally 
a clump of hairs, the antennal tuft, about midway of the appendage. This tuft 
is sometimes inserted in a depression, whicli is then termed the antennal notch. 

Thorax and abdomen. The thorax is richly ornamented with spines and hairs, 
particularly along the anterior and lateral margins. Various attenijds have 
been made to capitalize the arrangement of these for taxonomic purposes but 
their plasticity makes such a procedure of doubtful use. 

The large suhdorsal liairs of the abdominal segments, particularly of the 
third and fourth segments, offer a more stable foundation for taxonomic work 
than the thoracic hairs. 

The daisy-like rosette hairs known fis palmate hairs arc present in pairs on 
the dorsal aspect of the abdomen in Anopheles. These usually occur on the third 
to seventh or second to seventh segments and aid the larvae iu maintaining 
their horizontal position at the surface of the water. 

The eighth abdominal segment bears doraally the projection of the air tube 
which Chri8loj)hers (1922) has homologized with the ninth abdominal segment. 
On the lateral aspects of this segment are located groups of scales kjiown as tlie 
comb scales of the eighth abdominal segment. In the main, these scales are 
slipper-shaped, their distal ends bearing thorms, which are of taxonomic value. 
The air tube is sessile in Annphelts and guarded laterally by two lateral plates of 
the eighth abdominal segment. In the other genera, the tube is more or less 
elongate and ornamented along each side basally by a row of specialized spines, 
the peeten. Each tooth of the pecteu generally bears projections or hooks at 
its base, which we have called dentieules. Along each side of the air tube are 
found branching hairs, which are termed the hair tufts of the air tube. The 
anal or tenth abdominal segment (according to Christophers) is covered dorsally 
by a plate of chitin, which sometimes completely surrounds the segment. This 
plate is known as the anal saddle. Four projections from the dorsal side of 
anal segment caudad of the anal saddle, a pair of dorsal hairs and a pair of 
branched hairs, make up the dorsal brush. Tlie ventral brush is a row of branched 
hairs arising from a plate located ventrally and posteriorly on the anal segment. 
Projecting from the end of the anal segment and surrounding the anus are four 
gills —fleshy-non-chitinized structures well supplied with tracheae. 
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For the differentiation of sex in the adults of all Californian species, it is 
only necessary to note that the antennae of the males are extremely plumose, 
those of the females only sparsely haired. 


KEY TO GENERA OP OAtTFORNlA MOSUTTOES 
Adults 

1. Wing membrane without mitrotriehia; cell Rg shorter than its petiole. 

...Uranotaeinla Lynch-Arriba Izaga. 

Wing membrane with mierotriehia; cell R^ longer than its petiole. 2 

2. Scutelluiu rounded, not trilobed. Anopheles Meigen. 

Seutellum trilobe<l . 3 

3. Lower side of base of first vein distinctly jiilose; prespiracular bristles 

present . Theobaldla N.-L. 

Without piiosity on lower side of first vein; preH]>iracular bristles absent. 4 

4. Abdomen of female blunt; genitalia of male short and down curved; pul villi 

present; eyes nearly toiudiing above antennae; terminal joints of female 

jialpus normally elongate; postspiracular bristles absent. Culex L. 

Abdomen of female poiute<l; genitalia of male outstanding, straight; jmlvilli 
absent; eyes distinctly separated above antennae; terminal joints of 
female palpus globular; postspiracular bristles [nesent. Aedes Meigen, 


Larva*’ 

1. Air tube rudimentary. Anopheles Meigen. 

Air tube elongate . 2 

2. Air tube with siiigb' tuft on each side. 3 

Air tube with several tufts on each side. Culex L. 

3. Head elongate, elliptical. Uranotaenia Lyuch-Arribalzaga 

Head not elliptical . 4 

4. Pecten teeth folb»wed by row of long hairs. Theobaldla N.-L. 

Pecten teeth not followe<l by row of hairs . Aedes Meigen. 

Male Termiualia 

1. Phallosome rodlike . Anopheles Meigen. 

Phallosome not rodlike. 2 

2. Paraprocts absent, epiprocts prominent . Uranotaeaiia Lynch-Arribalzaga, 

Paraprocts present, epiprocts not prominent. 3 

3. Paraprocts crowned with a ])rofuse crest or pectinate limb. Culex L. 

Paraprocts without such ornamentation. 4 

4. Basistyles with small basal lacunae; interbasal projections alw^nys in the 

form of a basal cone . Theobaldla N.-L. 

Basistyles with elongate lacunae generally reaching their full length; inter- 
basal projection never in the form of a basal cone (Californian species) 
.A^des Meigen. 
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Subfamily CULICINAE 
Qenus Uranotaenia Lynch-Arribalzaga^ 

Uranotaenia Lynch-Ambalzaga, Bev. Mtu. de la Plata, vol. 1, p. 375, 1891. 

Anisoehelomyia Theobald, Entom., vol. 38, p. 52, 1905. 

Ptevdwranotaenia Theobald, Jour. Econ. Biol., vol. 1, p. 33, 1905. 

Pseitdofiealhia Theobald, Tiana. Linn. Soc. London, vol. 15, p. 89,1912. 

A small, tropical genus of extreme interest from a phylogenetic 
standpoint. Neveu-Lemaire (1923) is the most recent of- a long series 
of authors to propose its elevation to the status of a subfamily on basis 
of small size of cell B., a detail that would hardly be considered of 
specific value in most families of insects. Eggs deposited in rafts as in 
Culex. Larvae resembling those of Anopheles in shape and com¬ 
parative size of head and thorax. Larvae of some species said to rest 
beneath surface in a horizontal plane, which adds to their confusion 
with Anopheles. Air tube long and slender. Pupae minute. Adults 
distinguishable from all other mosquitoes except Megarhinus by 
relative length of cell Rj in comparison with its petiole. In these two 
genera, length of cell less than length of its petiole, proportions vary¬ 
ing with the species. Megarhinus separated from Uranotaenia by its 
curved, rigid proboscis. Both sexes have extremely short palpi. 

Genital appendages of generalized type similar to that of TheobMia 
and of Megarhinus. Process of interbasal fold a primitive basal cone 
bearing apical spines. Phallosome an upright, semilunar process of 
two plates bearing ventral hooks. Anal appendages vary from 
generalized type by absence of paraprocts and by extreme develop¬ 
ment of epiprocts, which cover and protrude beyond dorsal surface 
of proctiger. 

Genus tropicopolitan. Pour species reach the United States: Urano¬ 
taenia lowii Theob., in Florida and Louisiana, Uranotaenia sodalis 
Theob., in Louisiana, Uranotaenia sapphirinus (O.S.) throughout the 
eastern states, and Uranotaenia anhydor Dyar in southern California. 

Howard, Dyar, and Enab (1912-1917) have suggested an aflSnity 
between Uranotaenia and Anopheles through the genus Bironella. Mr. 
F. W. Edwards of the British Museum, who has seen Theobald’s type 
of Bironella, has assured the writer in correspondence that it is typi¬ 
cally anopheline. There is nothing about the male terminalia of 
Uranotaenia to suggest a dose afSnity with Anopheles. 

1 Following the advice of Dr. C. W. Stilee, I have avoided the literal transcrip¬ 
tion of the dipthong “a” in generic and specific names in order to avoid con¬ 
fusion with the dipthong “fe." 



1926 ] 


Freeborn: The Mosquitoes of California 


349 


Uranotaenia anhydor Dyar 

Uranotaenia anhydor Dyar, Proc. IT. S. N. M., vol. 32, p. 128, 1907, 
Uranotaenia anhydor Howard, Dyar, Knab, Mos. N. and Central Am. and 
West Indies, vol. 4, p. 1041, 1917. 

Female. Head, Integument dark; occiput clothed with flat scales, 
black and dark brown; ocular margins shiny white with heavy dark 
bristles; nape with many black, upright forked scales. Proboscis black, 
apically dilated. Palpi shorter than clypeus, black. Tori pale brown, 
dark stain on inner sides; antennae black. 

Thorax, Mesonotum brown; vestiture of thin, concolorous scales 
with a few metallic, violet blue scales above wing insertions and before 
antescutellar space; three longitudinal rows of stout black bristles. 
Scutellum trilobed, brown, with many black bristles and a few brown 
scales. Pleurae pale brown with some violet scales. Coxae, tibiae, and 
tarsi entirely black scaled, the femora with some sordid white scales 
beneath. Claws simple -O.O-O.O-O.O. Wings black scaled, both fork 
cells slightly shorter than their petioles. Length of wing 2.6 mm. 

Abdomen. Dorsal vestiture of black scales with basal, lateral, 
segmental, white spots. Ventral vestiture of sordid white scales. 
Length of body 3 mm. 

Male.^ ‘^Proboscis straight, moderately long, distinctly enlarged 
toward apex. Palpi very short, slightly extending the clypeus. 
Antennae plumose, rather long, the last two joints long and slender, 
rugose, brown, with long pile, the others shorter, subcylindrical, with 
dark rings at the insertions of the hair-whorls. Coloration similar to 
that of the female. Abdomen subcylindrical, rather more slender than 
in the female, with many coarse bristles on the genitalia; brown, tips 
and sides of segments black, no white spots. Wings rather narrower 
than in the female, the stems of the fork-cells longer, the second 
marginal cell being less than half the length of its petiole; vestiture 
sparser. Claw formula, -O.O-O.O-O.O; one claw of the hind legs very 
large, the other of usual size.’' Length of body about 3 mm.; length 
of wing 2.3 mm. 

Larva.’ “Head elongate, elliptical, bulging at eyes; front promi¬ 
nent, the clypeus large, with a median emargination and a short stout 
spine on either side of it; antennae rather small, subcylindrical, 
slightly thickened basally, scarcely spinous, with a single hair near 
base; dorsal head hairs not thickened, the upper pair a tuft of three 
fine hairs, the lower pair a single coarse long hair; lesser lower tufts 
in fours, short; ante-antennal tufts multiple, well developed. Lateral 
abdominal hairs long and coarse on first and second segments, fine, 
multiple and short on the succeeding ones; subdorsal series in tufts. 
Air tube about five times as long as wide, scarcely tapered; pecten of 
fifteen evenly spaced spines not reaching middle of tube, followed at 
middle by a large multiple hair-tuft. Lateral plate of eighth segment 

2 The deBcription of the male and larva is that of Howard, Dyar, and Knab, 
1917, vol. 4, pp. 926 and 1041, as these forms are unknown to the writer. 

^Howard, Dyar, and Knab, loc, cit. 
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with an angular projection below and comb of nine sharp teeth on its 
posterior border, those near the center longer than the others. Anal 
segment longer than wide, ringed by the chitinous plate, which is 
spinose along its posterior margin; dorsal tufts of three long hairs on 
each side; ventral brush long but sparse, confined to the barred area; 
anal gills four, equal, very slender, not as long as anal segment, 

‘‘A sigle larva was obtained in a swamp full of reeds, associated 
with Anopheles occidenialis [maculipennis], Anopheles pseudopuncti- 
pcnnis Culex tarsalis, and Culex erythroihorax/* 

This species w^as named anhydor by Dyar on account of the fact 
that, when he attempted to collect more specimens, he found that the 
pool which had yielded the single type larva had dried. The species is 
extremely rare. Dyar has bred the adults from larvae collected in a 
pond at Old To^vn, San Diego (May, 1916). The original name was 
proposed for a single larva taken by Dyar and Caudell (Sweetwater 
Junction, San Diego Co., June, 1906) which died before pupating. 
The writer was fortunate in seeing a single female taken at Camp 
Kearney (near Sun Diego) in May, 1918. This specimen w^as taken 
in a large packing box placed near a fresh-water creek for the purpose 
of affording a collection point in the otherwise barren terrain. Tt was 
in i)erfe(‘t condition and gave every indication of having emerged but 
a short time before capture. 


KEY TO CALTFOUNIAN SPECIES OF GENES TIIEOBALPIA 


Advlts 

1. First two tarsal segments white ringed . 2 

First two tarsal segments not white ringed. 3 

2. Cross-veins scaled, \ying membrane fuscous at spots of heavy scaling, first four 

tursul segments of fore- and midlegs ringed. maccrackenae (D. & K.) 

Cross-veins nude, wing membrane not stained, fore- and midtarsi with first 
two segments ringed. incldeins (Thom.) 

3. Cross-veins sealed, wings unspotted. inamata (M'^ill.) 


Cross-veins nude, with indistinct spots at vein forkings. Impatlens (Wiilk.) 

Larvae 

1. With the two anterior tufts of the ventral brush puncturing the chitiuization 

of the anal segment. 2 

With these tufts inserted in a cleft in the chitiuization. 

. .....maccrackeiue (D. & K.) 

2. Lower head tuft with three long hairs, or if more, with two or three hairs 


stouter and longer, upper multiple.. 3 

Both head tufts multiple, alike.-. Impatlens (Walk.) 


3. Basal peoten teeth of air tube slender with one or two appressed denlicules 

.ittcideiui (Thom.) 

Basal pocten teeth of air tube with three or four stout outstanding denlicules 
.Inornata (Will.) 
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Male Terminalia 

1. Eighth lergite with row of stout spines. 2 

Eighth tergite without row of stout spines. 3 

2. Phallosome squareJy truncate at tip; spines of eighth tergite consolidated in 

a median clum-.Inddens (Thom.) 

Phallosome conical; spines of eighth tergite in a row.impatleiis (Walk.) 

3. Phallosome tipped with furcate chitiiiizationH. inomata (Will.) 

Phallosome not so ormimented. f. .maccrackenae (D. & K.) 


Theobaldia Neveu-Lomaire^ 

ThrobaUlia Neven-Lemaire, C. li. Hoc. Biol., vol. 54, p. 1331, 1902. 

CuJiseta Fell, Bull. 79, New York Sta. Mus., p. 391c, 1904. 

Throhahiinrlla Blanchard, Les Moust., p. 390, 1905. 

Pacudiithrobaldia Theobald, Mon. Culic., vol. 4, p. 150, 1907. 

Allothcohaldia Brolemaiin, Ann. 8oc. Eiitom. France, vol. 88, ]>. 90, 1919. 

The genus Theobaldia is a small, compact group of llolaretie 
mosquitoes partaking of many Aedes characters on the one hand and 
Cut ex characters on the other. The genus is limited to the north 
lem])(Tate zone except i‘or one doubtful African species. But one 
si)ecies is common to both the New and Old World -1\ alaskacnsis 
Ludlow, which extends from Scotland, across Siberia and Alaska to 
Alberta. Tlie common European annul ala is close to maccrackenae of 
(California, and the European glaphyropiera resembles impatie7iH of 
Canada and northern United State.s. The commonest Californian 
species, inddens^ has no counterpart in Europe, nor has inornaia. 

The genus 'Theobaldia was founded with annulaia as a type on the 
basis of the knoblike terminal joint of the female palpi, but this char¬ 
acter applies to the genus A edes as well. Cullsela, applied originally 
to the spotted wing forms of the group, was amplified to include the 
other members. There is no one character that separates the genus 
from all other gein^a. The tendency of 1hi‘ anttTior and posterior 
cross-veins to lie in one liin* or nearly so has been used extensively and 
holds for females among the (^alifornian spc^cies but is not applicable 
to the males nor, occasionally to the females of Theobaldia inomata. 
The spotting of the wings leads, among laymen, to confusion Muth 
Anopheles, but this resemblance is applicable to only two of the four 
Californian species— inddens and maccrackenae. Edwards (1921) 

* European writers prefer the generic name Theobaldia NeveieLemaire, but 
American writers hnve hold that Theohaldius Ncvill preoccupied this name. The 
proponents of Theobaldia are within their rights as there is no ruling to prohibit 
the use of the same roots with different gender terminations for generic names, 
these names not being subject to change of gender terminations as are the specific 
names. 
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has pointed out the presence of a row of prespiracular bristles (figs. 
3, 7) in Theobaldia, which distinguishes the members of the genus 
from all other California mosquitoes. The other genera in which they 
occur {Megarhinus, Psorophora, and some ‘^sabethine” genera) are 
absent from California. These bristles are easily detected and are 
distinct from the pronotal (‘‘proepimeral*^) bristles, which are also 
present. They are arranged in a row below the lateral edge of the 
posterior pronotum, in the triangular area bounded by the prescutum, 
the posterior pronotum, and the spiracle itself. The postspiracular 
bristles are absent, as in Orthopodomyia, 



Fig. 7. Anterior thoracic spiracle of Theohaldta incidens (Thom.) 
showing prespiracular bristles. 

On the basis of male terminalian characters, the genus is divided 
into two subgenera in the Nearetic— CuUcelJa^ in which the phallosome 
is divided into two flaring lateral plates, and Theobaldia {sens, sir.), 
in which the phallosome has the lateral plates united. All the Cali¬ 
fornian species belong to the latter subgenus. Edwards uses a third 
subgenus, Allotkeobaldia Brolemann, characterized by the develop¬ 
ment of the ninth tergite, for the reception of Theobaldia longiareolata 
(Macq.). 

The larvae are distinctive in that the pecten is continued apically 
as a row of long hairs and the air tube is ornamented with one pair 
of hair tufts situated at or near the base of the pecten and between 
(ventral) the rows of pecten teeth (in common with Megarhinus), 
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The head hairs are multiple. The whole body, particularly the thorax, 
has a profusion of long hairs giving the larvae a shaggy appearance 
which distinguishes them macroscopically. 


Theobaldia (Theobaldia) maccmckenae (Dyar and Knab) 

Culiseia maccrackenae Dyar and Knab, Proc. Biol, Soc. Wash., vol, 19, 
p. 133, 1906. 

Female. Head. Integument dark brown; occiput with pale 
yellow, narrow curved scales on vertex, ocular margins white, the sides 
with flat white scales; ocular bristles light brown; nape with erect, 
forked, dark scales, those at sides paler. Tori light brown, inner 
surfaces with white scales; antennae dark brownish black. Palpi one- 
fifth the length of proboscis, dark brown with a few pale scales, seg¬ 
ments white ringed except base of first and apex of last. Proboscis 
dark brownish black wnth a few pale scales beneath. 

Thorax. Mesonotum dark brown vrith a median, anterior, broad 
stripe mahogany red, three stripes of white ‘^ bloomproceeding 
anteriorly from antescutellar spaces; clothed with dark and light 
yellow scales and some minute brown ones, the darker yellow scales 
forming a median stripe, the pale ones around anterior and antero¬ 
lateral margins and antescutellar space, the minute brown ones form¬ 
ing background for this ornamentation; several sets of variable bare 
lines. Scutellum olive brovm with many soiled w^hite scales and black 
bristles. Pleurae pale brown wdth mottled darker spots, white scales, 
and ])ale bristles. Coxae pale wdth white scales and brownish bristles; 
femora black and yellow scaled, the hind femora white beneath on 
basal half, upper surface black with a few yellow scales except for 
subapical ring of yellow scales followed by black ring; knees very 
narrowly yellow; tibiae black and yellow scaled with variable lateral 
j ellow lines; tarsi with ba.sal rings of pale yellow scales, progressively 
narrower toward distal segments, la.st segments of fore- and mid-tarsi 
without bands but scaling of entire segment very pale brown scarcely 
darker than preceding rings. Claws simple, O.O-O.O-O.O. Wing scales 
brown with a few white ones in costal area and some pale ones in 
spots on fringe; cross-veins very nearly in a line and densely scaled 
on one side; base of second vein, forks of second and fourth, and 
apices of third and sixth veins so densely scaled as to produce spots, 
brownish stains on wings at base of the second, forks of second and 
fourth, and at cross-veins, Ilalteres with stems greenish white, and 
knobs black. Length of wing 7.0 mm. 

Abdomen. Dorsal vestiturc black with moderate basal, segmental, 
white bands, slightly produced medianly by yellowish scales, and with 
some pale scales in dark apical portion, first segment white scaled, and 
eighth almost entirely white scaled. Ventral vestiture of whitish scales 
with V-shaped black lines, the point basal, although this marking 
sometimes reduced to subapical, sublateral black spots. Length of 
body 6.5 mm. 
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Male. Coloration as in female, abdominal bands wider, vestiture 
sparser and less distinct. Cross-veins generally in a line. Palpi 
slightly longer than proboscis, last segment thickened apically, vesti¬ 
ture dark brown, last two segments and the long segment with basal 
pale rings, long segment with additional white ring at middle. Claws 
of fore- and raid-tarsi toothed, those of hind tarsi simple, 2.1-2.1-0.0. 
Length of body 7.0 mm.; length of wing 6.0 inm. 

Terminalia. Basistyles one and one-half times as long as their 
width at base; dististyles normal; a slight subapical prominence bear¬ 
ing setae; basal lobes roimdedly conical with three differentiated spines 
apically. Phallosome cylindrical, truncated, lateral plates contiguous 
on dorsal, longer side, approaching each other on upper side, apical 
edges terminating in small revolutc points. Parameres small but 
heavily chitinized, outwardly curved. Paraprocts reaching to apices 
of basal lobes, their chitiuizations curved outwardly, tips furcate. 
Lobes of ninth tergite moderate with several slender spines. 

Little is known concerning the ecology of this species. Dyar 
(1924 b) has recently described the larva from material received from 
Dr. McCracken of Stanford University. He states that they may be 
distinguished from incidens by the fact that the two tufts that precede 
the ventral brush of the anal segment do not perforate the chit incus 
saddle but are set in an incision. 

The writer collected numerous specimens of both males and females 
at Vina, Butte County, California. They were found hovering over a 
dark w oodland pool w^hich contained numerous Thcohaldia larvae. These 
were repejdedly collected and attempts made to rear them in the labora¬ 
tory, but all specmens invariably died before pupation despite the most 
elaborate attempts to simulate natural conditions. These larvae were 
morphologically identical with those of ThvobaUlin incident (Thom.) 
but their habitus and behavior w’ere somewdiat different. The larvae 
of incidens Imve a tendency to rest suspended from the surface, w^hilc 
these larvae rested prone on the bottom of the pool, seldom seeking the 
surface. The full-gnnvn specimens were slightly larger than those 
of incuhns and had a noticeable silvery sheen caused by the air in 
their tracheal trunks. 

The adults have a swift soaring flight. They are distinguishable 
from other species of Theohaldio by the characters given in the key. 
When once seen, the characteristic, smoky spots on the wing membrane 
distinguish them from all other Californian mosquitoes. 

They are limited to California, occurring in wooded parts of the 
central valley and along the northern coastal region. 
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Theobaldia (Theobaldia) incidens (Thom.) 

Culex incidens Thomson, Kongl. Svens. Freg. Eng. Besa., pt, 6, Dipt., p. 443, 
1868. 

Culex particeps Adams, Kansas TJniv. Sci. Bull., ser. 2, vol. 2, p. 26, 1903. 

Theobaldia ineidens Theob., Mon. Culic., vol. 3, p. 151, 1903. 

Culiseta incidens Felt, Bull. 79, New York Slate Mus., p. SOlr, 1904. 

Female. HcacJ. liitegiiTnent brown; occiput with vertex clothed 
with narrow, curved, brown scales anteriorly and straw-colored ones 
behind, ocular margins white sealed, scales on sides flat and white; all 
of scaled portion densely covered w'ith a brown and straw-colored, 
erect, forked scales. Tori brown with patch of w’hite scales on inner 
surface; antennae dark brown. Palpi short, one-sixth the length of 
proboscis, black scaled with some yellow ones at bases of segments. 
Proboscis black scaled wuth many w'hite ones intermixed, white ones in 
greatest numbers at base beneath. 

Thorax. Mesonotum with dark brown integument; vestiture of 
dark browui and golden, narrow, curved scales arranged in longi¬ 
tudinal lines suggesting obscure stripes, anterior margin and ante- 
scutellar space wnth some straw-colored scales. Scutellum wdn’ie scaled 
with black bristles. Pleurae browm with a pale “ bloom with 
yelJowush wdiite scales and straw-colored bristles. Coxae paler, also 
with white scales and straw^-eolored bristles; femora wdth a dark stripe, 
black on the foi e- and mid-femora and interrupted by yellowdsh spot; 
brown and uninterrupted on hind femora, vstripe gradually widening 
from base to apex where it encircles segment; knees w’hite; tibiae 
browm scaled above, yellowish beneath and at tips; tarsi browmish 
black, first tw^o segments narroAvly ringed with yellow scales at their 
bases, last three wdth only faint indications of basal rings. Claw^ 
simple O.O-O.O-O.O. Wing veins black scaled except cross-veins w’^hich 
lack .scales; forks of second and fourth veins, upper branch of fifth 
vein at its base, and outer portion of sixth vein densely scaled, giving 
aspect of spotted wdngs; basal and anterior cross-veins nearly or quite 
ill a transverse line. Length of wdng 5 to 7 mm. Halteres brownish, 
the knob darker. 

Abdomen. Dorsal vestiture of black scales wutli broad, basal, seg¬ 
mental bands of yellowdsh white scales with black ones intermixed, 
sometimes forming narrow, apical, black bands. Length of body 
4,5 to 6.5 mm. 

MAiiE. Coloration similar to female except vestiture much scantier, 
and ventral, apical, abdominal black bands sometimes present in 
female are the rule wdlh males. Erect, forked scales on siiles of head 
decidedly black. Palpi slightly longer than proboscis, terminal seg¬ 
ment expanded gradually to lip, segments black scaled, the long seg¬ 
ment with a broad central white band and* many pale scales basally, 
last two segments white at base. Fore- and mid-tarsi wdth forked 
claws, the hind tarsi with claws simple, 2.1-2.1-0.0. 

Terminalia (fig. 8). Basistyles stout, about one and one-half times 
as long as their width at base; dististyles normal with terminal claw^s; 
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apical lobes represented by slight prominences bearing two stout spines 
and a clump of more slender ones. Lobe at base at inner surface of 
each basistyle bearing two stout, apical setae and on inner surface a 
series of five setae. Penis cavity with well developed parameres; 
phallosome a truncated cylinder, formed by the two lateral plates 
contiguous on dorsal, longer side, and overlapping on ventral side. 
Lobes of ninth tergite, which are ventral in matured male, bearing 
clump of very stout, short spines, four to eight in number. 



Fig. 8. Male temunalia of Theohaldia %nc%den8 (Thom.) 
P, phallosome; pp, paraproeta. 
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Larva (fig. 9). Air tube stout, about two and one-half times as 
long as its width at the base, tapered on apical half and very slightly 
at base; pecten of fourteen small teeth followed by fourteen to eigh¬ 
teen long hairs, basal, true pecten teeth each bearing a long, furcate, 
basal denticule; a pair of eight-haired tufts within rows of pecten at 
extreme base of tube. Anal saddle ringing plate, a two-haired tuft 
present on saddle posteriorly; dorsal brush accompanied by a three- 
branched hair, one branch extremely long, the other two subequal; 
ventral brush profuse; two small tufts preceding plate. Anal gills 



slightly shorter than segment, acutely pointed. Comb scales of eighth 
abdominal segment numerous in a triangular patch, each scale with 
rounded basal portion at apical end of which are two stout divergent 
arms, central portion slender, very slightly expanded apically and 
with an even fringe of well developed thorns. Mental plate triangular, 
teeth subequal. Dorsal head hairs multiple, lower pair of five or six 
hairs but with the three central ones stouter and longer. Antennae 
slightly and uniformly tapered, sparsely spined, a multiple tuft before 
the middle, apical end darker than base; apical armature with two 
subequal moderate setae inserted subapically, and apically a short seta, 
a conelike rod, and a palpus-like appendage, chitinous at base and 
membranous apically. 
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This species is apt to be confused with only one other Californian 
species of Theobaldia—Theobaldia maccraokenae D, & K., which also 
has banded tarsi. It is separated from maccrackenae by having the 
cross-veins devoid of scales and without brown stained areas on the 
wing membrane at the points of spotting. The larvae differ from those 
of inornata by having a slender basal denticule on the pecten teeth, 
that is ordinarily divided into two teeth of about equal length that 



Fig 10 Fig, n 


Fig. 10. Theobaldia tnonuita (Will.). Male tcrmirmli.i. 

Fig. 31. Theobaldia moriuita (Will.). Pecten tooth and comb scale of larva. 
The larva is otherwise indistinguishable from Theobaldia xnadens (Thom.). 

lie closely appressed to the central tooth, often demanding the high 
dry magnification to distinguish them; whereas the basal denticules 
of inornata are stouter and three or four in number. The comb scales 
also differ in that inornata lacks the basal divergent knobs but has 
a spatulate anterior portion markedly widened. (Compare figs. 9 
and 11.) The male terminalia differs from inornata and maccrackenae 
and agrees with impaticns by the presence of the specialized spines of 
the eighth tergite, which are arranged in a clump in incidens but 
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occur as a linear row in impaticns. The terminalia of incidens further 
differ from impaiiens by having a cylindrical phallosome (in balsam 
mounts) and two differentiated spines on the '‘basal lobe^' whereas 
impaiiens has a conical phallosome and single differentiated spine on 
the “basal lobe/’ 

North of the Tehaehapi Mountains, this species rivals Culex 
iarsalis Coq. for supremacy of numbers. Normally a domestic species, 
it is able to breed in all sorts of i)ermanent pools. It breeds con¬ 
tinuously throughout the year wherever its breeding places do not 
ordinarily freeze. The writer has resuscitated larvae of this species 
which were frozen into sheets of ice. The liberated larvae pupated in 
the laboratory and emerged as adults without apparent injury. This 
habit of continuous breeding apparently signifies a relationship with 
a more southerly fauna. The resistance to lower temperatures suggests 
a long and gradual acclimatization to a more rigorous climate. 

The species ranges through the northwest reaching Alaska and 
extending south through California to San Diego. In California, it 
occurs in all parts of the State, but is largely supplanted in the 
southern third of the State by Theobaldia inornaia (Will.). 


Theobaldia (Theobaldia) inomata (Williston) 

Culc.T hwrvatus Williston, TJ. R. I)ept. Agr,, Div. Oruitli. anil Mam., N. Ain. 

Fauna, no. 7, p. 2o3, 1893. 

Cvlrx magiiipniniH Felt, Bull. 79, New York State Mua., p. 278, 1904. 

CnJisita magni 2 >enHw Felt, Bull. 79, New York State Mus., p. 391r, 1904. 

Female. Head. Integument black; vestiture of narrow, curved, 
yellowish browui scales on veitex, ocular margins white, sides with flat 
white scales; na])e with erect, forked black scales. Tori brown with ' 
white scales on inner sides, antennae dark brown, the “s(‘Cond” seg¬ 
ment with some white scales on inner surface. Pal])i one-fifth the 
length of proboscis, black, with some white scab's at tip. Proboscis 
dark brown with many pale scales. 

Thorax. Mesonotum with deep brown integument, lined with two 
median stripes anteriorly, darker than surrounding integument; vesti¬ 
ture of straw-colored and coj>pery scales, the paler ones along anterior 
and anterolateral margins as well as about antescutellar.space and in 
obscure longitudinal stripes. Scutellum with yellowish brown scales 
and brown bristles. Pleurae and coxae paler than mesonotum with a 
whitish “bloom” and straw-colored scales and pale bristles. Femora 
dark scaled above and pale scaled beneath, white at tip; tibiae nar¬ 
rowly dark scaled above, jiale under-area encroaching on sides; tarsi 
unhanded with a few scattered yellowish scales. Flaws simple, 
-O.O-O.O-O.O. Wing scales dark brown with a few white ones along 
costal area. No tendency toward spotting; white scales so closely 
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appressed that whole wing has peculiarly clear, unsealed appearance. 
Ba^ cross-vein from one-half to its whole length distant from anterior 
cross-vein; both cross-veins scaled. Lenth of wing 6.5 to 7.5 mm. 
Halteres straw-colored with dark knobs. 

Abdomen, Dorsal vestiture of brownish black scales with very 
broad, irregular, basal bands of yellowish scales widening on sides 
to form irregular lateral stripe; first and eighth segments largely pale 
scaled. Ventral vestiture of soiled straw-colored scales. Body length 
6.0 to 7.0 mm. 

Male. Coloration of male often much paler than that of female, 
yellowish portions of female becoming accentuated in male and dark 
scaled portions assuming a distinct brown. Palpi slightly longer than 
proboscis, last segment thickened toward its apex; segments with 
brown, yellow, and white scales intermixed. Basal cross-vein gener¬ 
ally its own length or more from anterior cross-vein. Fore- and mid- 
tarsal claws toothed, hind claws simple, -2.1-2.1-0.0. 

Terminalia (fig. 10). Basistyles stout, about one and one-half 
times as long as their width at base; apical lobes not present as 
prominences but one or two stout, differentiated setae present at site 
of these organs; basal lobes present with two apical setae and many 
smaller ones; phallosome with two upstanding, narrow, projections 
bearing apical retrorse spurs; parameres present. Paraprocts with 
strong, narrow chitinizations expanding at tip with a furcation. Basal 
lobes of ninth tergite well developed with strong spines. Spines of 
eighth tergite absent. 

Larva. Air tube two and one-half times as long as its width at 
base; pecten of fourteen basal teeth, apical ones more widely separated 
than basal ones, followed by seventeen long hairs reaching to outer 
fifth of tube; basal true pecten teeth with two, three, or four basal 
denticules (fig. 11); a pair of hair tufts basally within pecten rows. 
Anal saddle ringing the segment with two-haired posterior tuft; dorsal 
brush accompanied by three-haired tuft of equally long branches; 
ventral brush well developed, with several tufts preceding the plate 
ventrally. Anal gills slightly shorter than segment, acutely pointed. 

^ Comb scales of eighth abdominal segment numerous in a triangular 
patch, each scale with broadly spatulate apex and even fringe of well 
developed thorns (fig. 11). Mental plate roundedly triangular, teeth 
subequal, those at margin stoutest although last one minute. Dorsal 
head hairs multiple, lower pair with three of the five or six hairs 
stouter and longer. Antennae slightly and uniformly tapered and 
sparsely spined, multiple tuft before the middle; apical armature of 
two subequal setae inserted subapically, and apically a short seta, 
a conelike rod, and a palpus-like digit, membranous apically and 
chitinous at its base. 

The broad, clear wings of Theobaldia inornata (Will.) give it a 
characteristic habitus. Like Theobaldia incidens (Thom.), it breeds 
thi:oughout the year wherever open pools are present in wooded areas. 
As\is the case with all other members of the genus Theobaldia, it 
sel^m attacks man and is commonly seen to suck plant juices. The 
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larvae are robust, hairy, and distinguishable from Theobaldia incidens 
(Thom.) only by microscopic examination. 

The species ranges over the entire Nearctic region except in the far 
north. In California, it is taken only rarely in the northern half but 
to the south it becomes increasingly numerous until, south of the 
Tehachapi, it is the predominating species. 


Theobaldia (Theobaldia) impatiens (Walker) 

Culex impatiens Walker, List Dipt. Brit. Mus., vol. 1, p. 5, 1848. 

Culex pinquis Walker, Lord’s Nat. in Vane. Is. aud B. C., voL 2,p. 337,1866. 

Culex ahsohrinus Felt, Bull. 79, New York State Mus., p. 318, 1904. 

Culweia ahsohrinv^ Felt, Bull. 79, New York State Mus., p. 391r, 1904. 

Female. Head. Integument dark brown; occiput with a few 
narrow, curved, straw-colored scales, ocular margins narrow, white 
•with black bristles, sides with flat white scales; nape with many black, 
erect, forked scales. Tori brown with some pale scales within; 
antennae brown. Palpi one-fifth the length of proboscis, brown with 
some yellow scales. Proboscis dark brown. 

Thorax. Integument of mesonotum dark brown; vestiture of 
metallic brown and yellowish scales sparsely distributed, the pale 
scales forming complicated and variable patterns but always with 
two subdorsal pale patches at the middle of mesonotum joined to 
antescutellar region by two fine pale lines, and generally some pale 
patches on anterior margin and around antescutellar space. Scutellum 
with straw-colored scales and dark brown bristles. Pleurae and coxae 
with a paler integument than that of mesonotum, with straw-colored 
scales and dark bristles. Femora blackish above, yellow beneath, the 
dark scales encircling segment near apex; knees yellowish; tibiae with 
dark scales nearly encircling segment, yelloAV underpart narrow, tips 
banded with yellow, wide on the fore- and mid-legs, narrow on hind 
tibiae; tarsi black scaled. Claws simple, O.O-O.O-O.O. Wing scales 
brown, more dense at bases of second and fourth veins and at forks 
of second and fourth causing an indistinct spotting; cross-veins nearly 
in a line, wing membrane on either side of them very slightly stained 
with brown. Length of wing 5.0 to 7.0 mm. Ilalteres brownish, knobs 
darker. 

Abdomen. Dorsal vestiture of black scales with bands widening at 
sides on sixth and seventh segments, first and eighth segments entirely 
pale scaled. Ventral vestiture of soiled yellow scales. Length of body 

4.5 to 6.5 mm. 

Male. Coloration as in female except erect, forked scales of nape 
lemon color, blach ones restricted to sides. Vestiture markedly 
scantier. Cross-veins more widely separated. Palpi same length or 
slightly longer than proboscis, last segment thickened apically, vesti¬ 
ture of all segments uniformly brown. Claws of fore- and mid-tarsi 
toothed, those of hind tarsi simple, -2.1-2.1-0.0. Body length 5.5 to 

6.5 mm.; wing length 5.5 to 6.5 mm. 
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Terminalia. Basistyles stout, about one and one-quarter times as 
long as their width at base, indication of lacunae as in Aedes; disti- 
styles slightly swollen at base; apical lobes represented by setose 
areas; basal lobes prominent, cone-shaped, densely setose with single 
heavy spine at apex. Phallosome conical, truncate, dorsal side shorter, 
lateral plates contiguous on both dorsal and ventral sides; parameres 
broad, band-shaped. Paraprocts erect, outward curving at apex, 
apical margin with chitinization serrate, teeth five to seven in number 
and slightly recurved at tip. Lobes of ninth tergite shallow, with a 
few long, slender setae. Eighth tergite with a row of short, stout 
spines mcdianly about as long as base of phallosome. 

Larva. Air tube about two and one-half times as long as its width 
at base; pecten of fourteen basal teeth followed by seventeen elongate 
ones which become simple hairs apically, teeth of true basal pecten 
short with three basal denticules; pair of multiple hair tufts basally on 
air tube, between pecten rows. Anal saddle ringing segment, bearing 
a two-haired posterior tuft; dor-sal brush accompanied by a three- 
branched hair, ventral brush well developed with small tufts anterior 
to plate. Comb scales of eighth abdominal segment numerous in a 
triangular patch, each scale slightly expanded apically with an even 
fringe of long thorns. Mental plate triangular, teeth subequal. Dorsal 
head hairs multiple, of equal length and stoutness. Antennae slightly 
and uniformly tapered, a multiple tuft before the middle, sparsely 
spined, apical armature of two moderate subequal setae inserted sub- 
apically, and apically a short .seta, a conelike rod, and a palpus-1 ike 
digit, membranous at tip and chitinous basally. 

The adults of impatirn'i are not liable to be confused with any 
other Californian cogeneres except possibly inoruata which also has 
unbanded tarsi. 

This mosquito has been taken in California, but rarely. It has 
frankly abandoned its generic habits of continuous breeding and 
hibernates as an adult female. It frequents pools similar to those 
chosen by Thcoibaldia inornala (Will.)—dark, clear, woodland pools 
of semipermanent character. Dyar (1922) records the collection of 
this .species at Lake Tahoe. The writer is able to add Thermalito, 
Butte County, May, 1920; and Lake Merced, Yosemite National Park, 
June, 1921. 

The range of this mosquito is throughout the Canadian forests 
from coast to coast extending up the Pacific Slope to Alaska and south 
through the Sierra. On the Atlantic coast it extends into northern 
New York and New England. 
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Genus ASdes Meigen 

Aedea Meigen, Syet. Beschr. Bek. Bur. ZweiH. Ins., vol. 1, p. 13, 1818. 
Ochlerotatus Lynch-Arribalzaga, Rev. Mus. de la Plata, vol. 1, p, 374, 1891. 
Stegomyia Theobald, Jour. Trop. Med., vol. 4, p. 159 1901. 

GUesia Theobald, Mon. Culie., vol. 3, p. 233, 1903. 

Acartomyia Theobald, Mon. Culie., vol. 3, p. 251, 1903. 

Finlaya Theobald, Mon. Culic., vol. 3, p. 287, 1903. 

Howardma Theobald, Mon. Culic., vol. 3, p. 287, 3903. 

Aedimorphua Theobald, Mon. Culic., vol. 3, ]). 290, 1903. 

Shuata Theobald, Mon. Cube., vol. 3, p. 291, 1903. 

VcrralUna Theobald, Mon. Cube., vol. 3, p. 295, 1903. 

Macleaya Theobald, Entoni., vol. 36, p. 154, 1903. 

Catageiomyia Theobald, Thonips. Yates and Johnst. Lab. Repts., vol. 5, pt. 
2, p. 1, 1903. 

Culicelsa Felt, Bull. 79, New York Rta. Mus., p. 3910, 1904. 

Cvlicada Pelt, Bull. 79, New York Stn. Mus., p. 3916, 1904. 

Eccultx Felt, Bull. 79, New York Sta. Mus., p. 393e, 1904. 

Protoculex Pelt, Bull. 79, New York Sta. Mus., p. 391d, 1904. 

Scutomyia Theobald, Entom., vol. 37, p. 77, 1904. 

Danielsia Tlieobald, Entom., vol. 37, p. 78, 1904. 

Dulecoi. teomyia Theobald, Entom., vol. 37, p. 163, 1904. 

Pacudoeulex Dyar, Proc. Entom. Roc. Wash., vol. 7, p. 45, 1905. 

Gualteria Lutz, Imprensa Med., p. 65, 3905, 

Phagomyia Tlieobald, Cen. Ins., Dipt., 26 fuse., p. 14, 1905. 

Polylepiwmyia Theobald, Gen. Ins., Dipt., 26 fasc., p. 15, 1905. 
Lepidotamyta Theobald, Gen. Ins., Dipt., 26 fasc., p. 15, 1905. 

Meedomyia Ludlow, Can. Entom., vol. 37, p. 94, 1905. 

Pecomym Theobald, Jour. Econ. Biol., vol. 1, p. 23, 1905. 

Pseudograbhavna Theobald, tTour, Bombay Nat, llist., \ol. 16, p. 243, 3905. 
Chrysoconops Goehh, Os Mosq. no Para, p. 134, 1905. 

Gymtumetopa Coquillett, Proc. Entom. Roc. Wash., vol. 7, j). 183, 1905. 
Lcpidoplatys Coquillett, Science, n.s., vol. 23, p. 134, 1906. 

Quaaistegomyia Theobald, 2d Rept. Wellcome Res. Lab., p. 69, 1906. 
Duitonia Newstcad, Ann. Tnq). Med. and Pai., vol. 3, p. 17, 1907. 
Psfudoskusca Theobald, Mon. Culic., vol. 4, p. 192, 1907. 

Paeudohovmrdina Theobald, Mon. Cube., vol. 4, ji. 223, 1907. 

Neomacleaya Theobald, Mon. Cube., vol. 4, p. 228, 1907. 

Protomacleaya Theobald, Mon. Cube., vol. 4, p. 253, 1907. 

Banksinella Theobald, Mon. Cube., vol. 4, p. 468, 1907. 

Mimcteculex Theobald, 3d Rept. Wellcome Res. Lab., p. 258, 1908. 
Gvitomyia Leicester, Stud. Ins. Med. Res., Fed. Malay Sta., vol. 3, pt. 3, 
p. 134, 1908. 

Aioretomyia Leicester, Stud, Ins. Med. Res., Fed. Malay Sta«, vol. 3, pt. 3, 
p. 185, 1908. 

Kingia Theobald, Mon. Culic., vol. 5, p. 135, 1910. 

Myxoaquamus Theobald, Mon. Cube., vol. 5, p. 225, 1910. 

Nepeeonnyia Theobald, Mon. Culic,, vol. 5, p. 263, 1910. 

Stenoacutua Theobald, Mon. Cube., vol. 5, p. 263, 3910. 

Bathoaomyia Theobald, Mon. Culic., vol. 5, p. 135, 1910. 

Molpemyia Theobald, Mon. Cube., vol. 5, p, 479, 19J0. 

Lealieomyia Christophers, Paludism, no. 2, p. 68, 1911. 

Anderaonia Strickland, Bntom., vol. 44, p. 250, 1911. 
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This genus includes nearly one-half of the Californian culicids. 
Ecologically, they are divided into the salt marsh breeders, the flood- 
water species, and the mountain forms. Some interchange of habitat 
occurs in one or two species but in the main their presence in Cali¬ 
fornia can be predicted by their habitat. The general characteristics 
of which all Californian species partake are as follows: 

Adult. Eyes distinctly separated above antennae. Female palpi 
very short, less than one-fourth the length of proboscis. Proboscis 
flexible and of uniform thickness. Prothoracic lobes separated 
dorsally. Prespiracular bristles absent. Wing membrane with distinct 
microtrichia. Pulvilli absent; claws of fore- and mid-legs and gener¬ 
ally those of hind legs of females toothed. Posterior abdominal seg¬ 
ments progressively smaller, giving tapering aspect to abdomen; 
eighth segment retracted for at least half its length within the seventh 
segment. Cerci of female exerted and generally prominent. Basi- 
styles of male terminalia with a chitinous invagination along inner 
sides for entire length; dististyles articulated to lie in a horizontal 
plane. 

Larva. Anal siphon stout, ranging from 2.5 x 1' to 4 x 1; pecten 
well developed; single hair tuft on each side at or beyond the middle, 
generally just distad to end of pecten if latter has no detached teeth, 
in which case generally occupies that position with respect to basal or 
main portion of pecten. Comb scales present on eighth segment. No 
chitinous plates present on abdomen or thorax except for breathing 
tube, chitinous saddle of anal segment, and circular insertion plates 
of hairs. Antennal hair tuft near the middle of antenna. 

The California species are divided into four subgenera— Ochlero- 
tains (=:Heteronyeha), Aedes, AMimorphns {-Ecculex) and Culicelsa 
(= Taeniorhyncus ). 


KEY TO THE 8UBGENEEA OF CALIFORNIAN AEDES 


Male Terminalia 

L Claspette elongate . 2 

Claspette lobe-like.ASdimorpliiia Theob. 

2. Claspette furcate.ASdes Meigen. 

Claspette simple . 3 

3. Basistyle with both basal and apical lobes.Ochlarotatoa L.-A. 

Basistyle without apical lobe. CiUlflelaa Felt. 

Larval Characters 

1. Hair tuft of air tube tube distinctly beyond the middle. 2 

Hair tuft of air tube at or near the middle.3 

2 . Head hair arranged in anterior and posterior pairs. —JiMbnaefiBOM Felt 

(veouaa [Meig.]) 

^ad hairs arranged approximately in a transverse line.AMts Meig, 


3, Antennae smooth, without spines.OtiilMilaa Felt (in part «vaci]Mdpiiii). 

Antennae spinose.OcUerotaitiui L.-A. (in part»tamxiovliyxieiui [Wied.]) 
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KEY TO CALIFORNIAN SPECIES OF AEDES 


1 Tarsi with white rings at both ends of segments 2 

Tarsi with white rings at bases of tarsi only 4 

Tarsi without pale rings 8 

2 Wing scales bicolored doraaUa (Meig ) 

Wing scales unicolorous 3 

3 Small, dark mosquito with very prominent snowy white tarsal rings 

▼axlpalpus (Goq ) 

Medium sized, brown mosquito, with creamy yellow tarsal rings 

dorsalis melauimon Dyar 

4 Proboscis completely white ringed taesiiorhyncaB (Wied ) 

Proboscis not completely white ringed, if at all I 

5 Tarsal rings veiy minute, abdominal pale bands indented on dorsal line 

veocans (Meig ) 

Tarsal rings normal, abdominal bands straight or piodueed 6 

6 Wing scales broad and swollen squamlger (Coq ) 

Wing scales normal 7 

7 Wing scales chiefly black increpitOBi D>ai 

Wing scales with many white ones fitchl palustris By ir 

8 With continuous white line lateially on abdomen or lateral spots tending to 

form such a hue 0 

Without this marking 30 

9 Mesonotum unifoimlv blown dnersus fuscus O 8 

Mesonotum with daiker lines cinereus hemiteleus B^ar 

10»» Mesonotum with paired brown lines 11 (see ventrovlttiB under No 12) 
Mesonotum without paired blown lines 12 

11 Mesonotum yellowish at the sides hexodontUB By ir 

Mesonotum giay at the sides, medium sized mosquitoes, 4 7 mm 

oonununls tahoeiudB B> ir 

Mesonotum giay at the sides, small mosquitoes, 4 mm impiger (Wilk ) 

12 Mesonotum oh\e brown, sometimes with diffuse piired lines, basal abdominal 

white bands minutely constricted modianly, general appearance black 

ventrovittis Byar 

Mesonotum giay with some brown centrally, bisal abdominal white bands 
broad and not (onstneted, without black appeal anie cataphylla Byar 

Larvae 

1 Pecten with detached teeth 2 

Pecten without detached teeth 5 

2 Pecten teeth present beyond the hair tuft cataphylla Byar 

Pecten teeth not present beyond the hair tuft 3 

3 Air tube short and stout^ 2x1 Tentrovlttis Byar 

Air tube normal 4 

4 Lower head hairs double Texans (Meig ) 

Lower head hairs multiple cineireiis fusena O 8 , hemiteleas Byar 

5 Comb scales of the eighth segment with an apical tooth stouter than the 

rest 6 

Comb scales of the eighth segment without an apical tooth differentiated 
from the rest ^ 


5 Bichotomy 10 is weak and will not separate the aberrant forms of thm 
plastic group of **black legged*' Aedes 
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6. With apical spine of the comb scales of the eighth segment strongly differ¬ 

entiated, the rest of the fringe reduced to minute lateral spinules. 

....j.Jwxodontus Dyar. 

With apical spine of the comb scales of the eighth segment not strongly 
differentiated, those near the apex nearly as long as the apical one. 7 

7. Air tube long and slender, 4x1.fltelil palnstrls Dyar. 

Air tube short and stout, 2.5 x 1. 8 

Upper head hairs single.impiger (Walk.) 

Upper head hairs multiple.Increpitlcui Dyar. 

Anal saddle ringing the segment.taeniorhynoos (Wied.) 

Anal saddle not completely ringing the segment.10 

10. Anal gills long, well developed.11 

Anal gills short, globular.12 

Anal gills pointed; spines of comb scales well developed... 

.*.communis taho^mds Dyar. 

Anal gills spatulate; spines of comb scales minute.vaxipalptis (Ooq.) 

Dorsal head hairs generally single-dorsalis (Meig), dorsalis melanimon Dyar. 
Dorsal head hairs double...squamiger (Coq.) 


8 . 


9. 


II 


12 . 


Male Terminalia 


1. Claspettes elongate . 2 

Ulaspettes lobe-like (subgenes Aedvmorphus) .vexans (Meig.) 

2. Claspettes furcate (subgenus Aedcs) .cinerous fuscus O.S., 


cinoreus hemiteileus Dyar. 


Claspettes not furcate... 3 

3. Basistylos with both basal lobe and apical lobe (subgenus Ovhlei'otatus).... 4 

Basistyles with basal lobes only (subgenus Culiselsa) .12 

4. Basal lobe with two outstanding spines. 5 

Basal lobe with one outstanding spine, or if none with the lobe wrinkled 

and appressed .. 6 

5. Outer spine of two outstanding spines stout.dorsalis (Meig.) 

Outer spine of two outstanding spines slender, hairlike. 


dorsalis melanimon Dyar. 


6. Setae of apical lobe short and appressed... 7 

Setae of apical lobe normal. 8 

7. Spine of basal lobe heavy.Jiezodontus Dyar, 

Spine of basal lobe weak.ventrovittis Dyar, 

8. Setae of apical lobe directed outwardly. 9 

Setae of apical lobe directed inwardly.10 

9. Apical lobe distinctly setose.communis taboSnsls Dyar. 

Apical lobe with few setae.impiger (Walk.), cataphylla Dyar. 

10. Basal lobe flat, without spine or tuft of setae.incropitus Dyar. 

Basal lobe conical, spine present in clump of setae.11 

11. Terminal appendage of the claspette short, sickle-shaped. 

..^tcM palustris Dyar. 

Terminal appendage of the claspette long, centrally widened. 

...^..oKinamigdr (Coq). 

12. Terminal appendage of the claspette with retrorse spur. 

.taeniorlismciis (Wied.) 

Terminal appendage of claspette without retrorse spur.yaxipalpos (Coq.) 
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Subgenus Ochlerotatus Lynch-Arribalzaga” 

This subgenus includes nine of the thirteen species of Aedes 
present in California. The majorty of these are mountan breeders 
in California because of the presence there of favorable ecological 
conditions, but the same species may be present at sea level in other 
areas if the climatic conditions are suitable. The subgenus has been 
divided into ten groups on the basis of the male terminalia. Four 
of these groups are represented in California and may be separated 
as follows; 

1. Basal lobe expanded, with many setae and two differentiated stout spines 

.Group dorsalis, Aiides dorsalis (Meig.) 

Basal lobe with or without a single differentiated spine, if without, the lobe 
is flat and wrinkled. 2 

2. Apieal lobe with short, appressed setae.Group punctor, 

ASdea ventrovittis Dyar, A^das hexodontus l)yar. 

Apieal lobe witli normal setae. 3 

3. Setae of apical lobe directed outwardly .Group impiger, 

A6des impiger (Walk.), A^des catapbyUa Dyar, Aedes communis taliodnals 
Dyar. 

Setae of apical lobe directed inwardly.Group stlmulans, 

AMes increpitus Dyar, ASdes fltclii palustris Dyar, A6des squamiger Coq. 

Theso groups may be distinguished in the females by the banding 
of the tarsal segments at both base and apex (group dorsalis)^ the 
banding at the bases only (group stimulans)^ and no banding (groups 
impiger and punctor). 

The distribution of the subgenus is interesting in that it is the 
predominating Holarctic group. It is absent in the ()riental and 
Ethiopian faunas and yet appears abundantly in tropical America, 
southern Australia, and New Zealand. Edwards (1921) is authority 
for the statement that the affinities between the South American 
forms and those of Australia and New Zealand are striking. This 
phenomenon is common and is explained by the “fixed continental- 
ists’’ by the equal urge away from a Holarctic point of dispersal, but 
the absence in the intervening areas between the Palearctic and the 
Antipodes is hard to explain. 

Heteronyeha L-A., which has been widely used for this subgenus, was sug¬ 
gested by Lynch-Arribalzaga with the type species dolosat which proved to be based 
on the males of Cvlex hoiiariensis Brethes, and the females of Aedes lynchi 
Brethes. Theobald, the first reviser, attached the type of this combination to the 
Culex element, thus outlawing the use of Heteronycha for u group of Aedes. 
Ochlerotatus L-A., antedated by Heteronycha only by page precedence, has the 
advantage of a definite type species, Ochlerotatus confirmatus L-A. (^scapularis 
Bond.). 
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Group dorsalis 

The group is represented by a single species in California —Aedes 
dorsalis (Meig.) and its aberrant form dorsalis melanimon Dyar. Two 
other species, Aedes canadensis Theob., and AMes campestris D. & K. 
occur in the United States, the former ranging from the forested area 
of southern Canada to the Gulf of Mexico and the latter from Utah 
and Montana northward to Alaska. Several species, including Aedes 
dorsalis (Meig.), have a Palearctic range. Chief among these is A Me s 
caspius (Pallas), which occurs from the Gobi desert westward across 
the European plain extending northward to the Scandinavian penin¬ 
sula and southward to the Punjab, the Persion Gulf, and the deserts 
of northern Africa. Its larvae, like those of dorsalis, are facultative 
to both fresh, salt, or brackish water. 


Aedes (Ochlerotatus) dorsalis (Meigen) 

CiUeic dorsalis Meigen, Syst. Beach. Bek. £ur. ZweiH. Ins., vol. S, p. 242,1820. 

Culex maeuliventris Macquart, Dipt. £xot., auppl., vol. 1, p. 7, 1846. 

Culex cwriei Coquillett, Cauad. Entom., vol. 33, p. 259, 1901. 

Culex onondagensis Felt, Bull. 79, New York State Mua., p. 278, 1904. 

AMes quaylei Dyar and Knab, Jour, New York Entom. Soc., vol. 14, p. 191, 
1900. 

Culex lativittatus Coquillett, Entom. News, vol. 17, p. 109, 1906. 

Oraibhamia mediolineata Ludlow, Canad. Entom., vol. 39, p. 129, 1907. 

Orabhamia broquetti Theobald, Entom., vol. 46, p. 154, 1920. 

Aides grdhami Ludlow, Ins. Ins. Mens., voL 7, p. 154, 1920. 

Aides melanimon Dyar, Ins, Ins. Mens., vol. 12, p. 126, 1924, 

Female. Head. Integument dark; occiput clothed with dense 
covering of sordid white, narrow, curved scales, with flat, brown ones 
along the sides; nape with many erect forked scales of sordid white. 
Proboscis uniform with dark brown scales, cluster of white ones at 
middle beneath sometimes giving appearance of a ring. Palpi one- 
fourth the length of proboscis with black and white scales, the former 
predominating. Tori blackish brown, inner faces with patch of white 
scales; segments of antennae black, except for the “second*' segment 
which has basal half pale. 

Thorax. Mesonotum brown; vestiture of narrow, curved, white 
scales with three narrow stripes of bright brown starting from anterior 
margin at both sides and in the median line and progressing pos¬ 
teriorly; with similar posterior stripe on each side of antescutellar 
space; many short brownish bristles. ScuteUum trilobate, straw- 
colored with large white scales and clump of pale bristles on each lobe. 
Postscutellum brown with a gray bloom. Pleurae brown with dense 
coat of flat white scales and many pale bristles. Femora with black 
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and white scales, the black predominating distally but with white knee 
spots; tibiae with black and white scales intermixed; tarsi of forelegs 
with basal and apical bands on first segment, basal bands on second, 
the rest dark; tarsi of mid-legs with bands at bases and apices of first 
and second segments, the rest dark; tarsi of hind legs with bands at 
bases and apices of all segments, the last ones wholly white. Claws 
toothed -l.l-l.l-l.l. Wings with both black and white scales, the 
former predominating and the latter generally confined to base of wing 
and costal margin, but may occur well distributed over wing. Length 
of wing 4.5 mm. 




Fig. 12. Aedes dorsalift mdammon Dyar. (a) Male termiiialia. (6) Appear¬ 
ance of basal lobe when flattened in a balsam mount. The outer spine of the basal 
lobe is much stouter in Aedes dorsalis (Meig.), approaching or exceeding the 
thickness of the long spine. 

Abdomen. Dorsal vestiture of flat white scales with two quadrate 
black patches on each segment except first and last. Ventral vestiture 
of flat white scales with a median basal, black spot and two subapical, 
sublateral smaller spots on each segment. Cerci black. 

Male. Coloration similar to female except that not so dense or 
distinct. Palpi longer than proboscis, with last segment swollen. 
Antennae black at insertion of hair whorls which are blackish brown, 
the last two segments long and with black pilosity. Claws toothed 

Terminaiia (fig. 12). Basistyles columnar with well developed 
apical lobes and deep lacunae; apical lobes with normal setae. Disti- 
styles slender, curved, with long terminal spines. Basal lobe strongly 
developed with vestiture of exceedingly coarse setae, two of which 
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decidedly stouter; cue of these stout spines long and recurved at tip, 
the other short and conical. Claspette shaft short and columnar, 
reaching only to apex of basal lobe; claspette appendage as long as 
shaft, expanded at middle on one side and pointed at tip. Paraprocts 
short, heavily chitinized, and recurved at tip. Phallosome short, stout 
and conelike. Lobes of ninth tergite inconspicuous with tuft of weak 
spines. 



Fig. 13. Jedes dorsalis (Meig.). Caudal end of larva. (Indistinguishable 
from that of J. squamiger Coq.) 


Labva (fig. 13). Air tube short and stout, 2x1; tracheal ampoules 
broad; pecten of seventeen evenly spaced teeth, each tooth with two to 
four denticules at base, one of which stouter than rest; hair tuft of tube 
6-haired, situated midway of tube just distad of end of pecten. Anal 
saddle not ringing the segment; with a single hair ventrally and 
posteriorly. Dorsal hair of anal segment long, dorsal brush an 
8-haired tuft, moderate in length. Ventral brush long, well developed, 
with three hair tufts .preceding the plate. Anal gills round, globular. 
Comb scales of eighth segment in a triangular patch, about twenty-six 
in number; each scale slipper-shaped with narrow heel, and even 
fringe of thorns oft toe end produced from a common margin sur¬ 
rounding this end of scale; apical thorns larger and longer but without 
a single outstanding thorn. Mental plate conical, teeth subequal. 
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Upper head hairs long, prominent, single; lower head hairs single. 
Antennae slender, slightly and uniformly tapered, sparsely spinose, 
a 6-haired tuft at middle; apical armature consisting of a long and a 
short spine subapically inserted, and apically a short spine, a cone- 
shaped rod, and a palpus-like appendage wdth base chitinous and apex 
membranous. 

Head hairs generally single, but may both be double, in w'hich case 
larvae are indistinguishable from those of its co-breeder, AMes 
squamiger (Coq.)* 

The vestiture described is that most commonly encountered among 
Californian representatives but numerous variations occur which 
render the species confusing. The mesonotal vestiture is subject to the 
greatest variation. The three anterior longitudinal stripes sometimes 
fuse to form a dark quadrate stripe and may vary in color from light 
coppery brown to almost black. The whitish scales at the shoulders 
and on the pleurae often become coppery, straw-colored, or even brown 
and in many instances these white scales which are normally grayish 
become snow white. The normal aspect of the mosquito is straw- 
colored and varies in both directions to almost white or a somber 
brown. The variations in abdominal vestiture have led to the foun¬ 
dation of two species which were, of course, untenable. The line of 
white scales which separates the dorsal black squares may become 
exceedingly narrow or even be absent, leaving the white scales of the 
dorsum limited to narrow dorsal bands. On the other hand, the black 
patches may be reduced to mere spots, in which case the dorsum 
appears almost entirely white scaled. Ventrally the median black 
spots may become elongated to form a median black stripe. 

In a general way, the lighter colored forms appear from the salt 
marshes and the arid regions. Those with the dark coloration occur in 
the more humid, fresh-water areas in company with Acdes vexans 
(Meig.) which they superficially resemble, particularly in the males. 
Wesenburg-Lund (1921), on account of the variability and over¬ 
lapping of this species with Aiides (Ochlerotaius) caspius (Pallas), 
has questioned the validity of Aedes dorsalis (Meig.) as a distinct 
species. Edwards (1921) who has had the opporunity to study com¬ 
parative material is still of the opinion that they are distinct, in which 
opinion I must concur through ignorance of caspius although the 
variations of the mesonotum and male terminalia upon which the dis¬ 
tinctions are made occur regularly with our Californian dorsalis, 
Aedes caspius (Pallas) (Reise versch. Prov. Russ. Reichs. I, p. 475, 
1781) antedates Aedes dorsalis (Meig.) (1830), and will replace the 
latter if later investigations prove the two species to be identical. 
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Coquillet in 1901 described this species from North Dakota as 
Culex curriei, considering it distinct from the European dorsalis on 
account of Theobald’s misstatement that this species has simple claws. 
In 1904, Pelt described the same species from New York as Culex 
onondagensis and in 1906 Dyar and Knab, and also Coquillet named 
the salt marsh breeder of the Californian coast, the formhr as Acde^ 
quaylei and the latter as Culex lativittatus, Dyar later placed these 
all in synonomy with AMes dorsalis (Meig.) of Europe. 

Dyar (1924a) has recently described a new Aedes from Bakersfield, 
California, under the name of Aedes melanimon. He separates the 
species from our common Aedes dorsalis (Meig.) on account of its 
unicolorous wing scales and the characters of the male terminalia. 
AMes dorsalis (Meig.) is characterized by having a mixture of pale 
and dark scales in the anterior portion of the wings particularly on 
the first, third, and fifth veins. The male terminalia have a blunt, 
quadrate basal lobe and the expansion of the filamentous appendage 
of the claspette is not pronounced. The new species is said to have the 
wing scales all dark or, at least, unicolorous, with the basal lobe of the 
basistyle rounded and sparsely haired, and the appendage of the 
claspette with a decided expansion. 

We have available several hundred specimens that were sent in for 
identification by Major C. K. Badger, who supplied Dr. Dyar with his 
material, and which we had previously determined, without mounting 
the terminalia, as Aedes dorsalis (Meig.). Hoping that we might 
discover some of the new species, we went over the material again and 
found one box of very dark specimens with the wing scales unicolorous 
although not so dark as some of the dark scales on typical dorsalis 
imagines. When some of the males had been relaxed and their termi¬ 
nalia slightly cleared in potash and examined in alcohol, they seemed 
to be typical of dorsalis. In alcoholic preparations of this species the 
basal lobe appears as a very thin, flat, membranous shelf with the setae 
arranged at its outer edge (fig. 12 a). As the new species had a 
rounded lobe, we were prepared to look farther but delayed to mount 
in balsam the terminalia already prepared. Much to our surprise, 
after mounting them, we found that ten of twelve mounts, which had 
shown a shelf-like basal lobe in alcohol, appeared to have beautifully 
rounded lobes similar to the sketch Dr. Dyar had sent us of his new 
species. In flattening out the terminalia in the mount, the delicate 
shelf of the basal lobe folds over through an angle of 90 degrees, bring¬ 
ing the face that is normally directed toward the body of the mosquito 
to the upper surface, as shown in figure 12 b. 
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The shape of the basal lobe as prepared in balsam mounts is 
identical with that figured for Aides caspius (Pallas) but the vestiture 
of this race does not conform to Edward's description. We believe, 
however, that we are dealing with one plastic species that includes 
caspius, dorsalis, and melanimon, but, not having made any com¬ 
parisons with the actual European specimens, we prefer for the 
present to disregard the possibility of including caspius in the com¬ 
plex and merely to consider that melanimon is a race of dorsalis. 

Despite the variation that renders this species so confusing, it may 
be readily separated from all other Aides except varipalpus by the 
double banding of the hind tarsi. Its larger size, general straw color, 
and bicolored wing scales separate it easily from the small, dark 
varipalpus with its uniformly black wing scales. 

This mosquito is the commonest species of the Californian coast from 
Monterey northward. South of this point, it is replaced in the salt 
marsh regions by Aides ia^niorhyncus (Wied ). As a fresh-water 
breeder it occurs throughout the central valleys in both arid and 
irrigated sections. Despite opinion to the contrary, it is decidedly 
a flood-water species wherever the flood waters are in the open. Its 
inland range in California dovetails into that of Aides vexans 
(Meig.), dorsalis inhabiting the open pools and vexans those that are 
wooded. Its larvae are extremely facultative, breeding in all kinds of 
natural, transient, and semipermanent pools, the only limiting factor 
apparently being the presence of shade, of which it is not tolerant. 

The salt marsh breeding is in distinctly brackish water, generally 
in pools reached only by the monthly ^‘rip" tides, thus assuring an 
undisturbed month, if necessary, for development. The larvae, how¬ 
ever, are not limited to these pools for they may be found breeding in 
brackish pools not reached by the daily tides. Although it has not 
been proved definitely, it is evident that the eggs require a resting 
period of at least six months for development before hatching. New 
pools, artificially formed, are apparently free from larvae of this 
species during the first season, although they may be identical in 
appearance and composition with infested pools. Another factor 
supporting this assumption is the replacement in midsummer of 
dorsalis by squamigcr with its rather scanty reappearance late in the 
fall. If the eggs deposited on each monthly emergence hatched on the 
next submergence, the increase in numbers should be steady instead 
of receding after an early summer peak. The eggs do not aU hatch at 
the first wetting. This is possibly on account of a varying thickness 
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of the chorion. This phenomenon, common in weed seeds, serves as a 
protection to the species in ease of the premature drying of the pools 
and also serves to explain the continued presence of larvae at succes¬ 
sive tides without dependence on the egg deposition made during the 
immediately preceding flight. Circumstantial evidence points to the 
occurrence of two main generations a year, one in the early spring and 
summer emanating from eggs laid the preceding year and a minor 
brood in the autumn from eggs 14id in the spring. Sporadic breeding 
also takes place during the late summer and in some cases during the 
winter. 

The members of the species breeding in fresh water are widely 
distributed over the central valleys of California. They breed in way- 
side pools, in grassy pools caused by negligent irrigation, and in 
flooded aforested meadows, and are the most abundant species in the 
rice fields during the first of the season. The only general character¬ 
istics which can be stated for the breeding pools of this species are 
that they are generally transient or fluctuating in level, and located 
in open, level, unshaded areas. Although normally present in the arid 
country, where they depend on the melting snows or .scanty rains for 
breeding areas, they easily adapt themselves to the advent of irriga¬ 
tion, and under such conditions become extremely abundant. For this 
reason the species is on the increase in California. Although from 
early days a serious pe.st in the salt marshes and the peat bogs of 
the Delta country, it is only within comparatively recent years, in con¬ 
nection with the increase of irrigation and the introduction of rice, 
that they have risen to the importance of being the nuost troublesome 
non-malaria-bearing mosquito of the central valleys. 


Group punctor 

This group is represented in California by two species, AMes 
hexodontus Dyar and AMes ventrovittis Dyar, both of which are 
restricted to the Sierra. The members share with those of group 
impiger the designation of “black-legged” AMes on account of the 
absence of tarsal tvhite bands. On the basis of the male terminalia, 
the Nearctic members of the group divide into two series known as the 
punctor and spenceri series. Both Californian species belong to the 
punctor series. 
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Aedes (Ochlerotatns) hexodontus Dyar 

Aed/s hexodontus Dyar, Ins. Ins. Mens, vol. 4, p. 83, 1916. 

Female. Head, Integument black; occiput with narrow, curved, 
lemon-colored scales on vertex, those at side flat and slightly paler; 
a cluster of pale bristles between ej^es, those bordering eyes black; nape 
with black, forked scales. Proboscis uniform with dark brown scales. 
Palpi short and dark brown. Antennae dark. 



Fig. 14. Aedes hexodontus Dyar. Male terminaha. 

Thorax, Integument dark; vestiture of mesonotum of stra^^- 
yellow, narrow, curved scales with brown ones medially, a bare median 
groove flanked by row' of yellow bristles on each side followed by 
wider row of bright brown, narrow^ curved scales, those of ante- 
scutellar space being nearly white. Haltcres dark brown. Pleurae 
dark brown with flat white scales and pale bristles. Coxae slightly 
paler than pleurae, bearing white flat scales and pale bristles. Femora 
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whitish beneath with narrow, white knee spots; tibiae whitish beneath; 
tarsi without bands, generally entirely dark but sometimes with light 
scales beneath. Tarsal claws toothed l.l-l.l-l.l. Wing scales uni¬ 
formly black. Length of wing 4.8 mm. 

Abdomen, Dorsal vestiture of dark brown scales with narrow, 
even, basal, segmental white bands. Venter entirely white scaled 
except for small median black spots and sometimes subapical and sub¬ 
lateral spots. Gerci black. Length of body 4.9 mm. 

Male. Coloration as in female except that black, ventral abdomi¬ 
nal markings are generally more pronounced. Palpi slightly shorter 
than proboscis, last two segments and the end of long segment swollen. 

Terminalia (fig. 14). Dististyles slender, evenly tapered, with 
terminal claws. Basistyles columnar, with deep lacunae, apical lobes 
normally developed and bearing short appressed setae. Basal lobes 
prominent, with many setae and proximally a differentiated spine 
recurved at tip. Claspette with shaft upright, slender, minutely 
setose on basal half, appendage narrow, sickle-shaped, slightly over 
half the length of shaft. Paraprocts upright, heavily chitinized. 
Phallosome cone-shaped. Lobes of ninth tergite small with a crown 
of stout spines. 

Larva (fig. 15). Air tube about two and one-half times as long as 
its width at base, slightly swollen at middle; tracheal ampoules large; 
pecten of about fifteen evenly spaced teeth, each tooth with a broad 
base bearing one or two denticules, then tapering rapidly; a five-haired 
tuft slightly before the middle. Anal saddle encircling segment, 
incised for reception of ventral brush. Anal gills normal. Comb 
scales of eighth segment, eight or nine in number in a roughly tri¬ 
angular patch, each scale made up of a long central thorn with a 
minute basal fringe. Mental plate obtusely conical, teeth subequal. 
Antennae minutely and sparsely spined, a multiple hair tuft of about 
four hairs in the center. Apical armature of a long and a short spine 
subapically inserted, and apically a short spine, conelike rod, and 
palpus-like digit, chitinous at base and membranous at apex. Dorsal 
head hairs variable, generally both double or the lower in threes, but 
sometimes with uppers single and lowers double or vice-versa. 

The larva of hexodonius is indistinguishable from that of punctor. 
The adult differs slightly in the male terminalia by having the spine 
of the basal lobe more strongly differentiated from the accompanying 
setae. The species also differs in the adult by having two medially 
divided, brown stripes on the mesonotum which are present as a solid 
quadrate patch in punctor. These brown stripes never coalesce in the 
Californian species of hexodonius into the quadrate patch of punctor^ 
but aberrant members of the latter show a division into two stripes, 
thus producing the coloration of hexodonius and leaving only a pre¬ 
carious difference in the form of the spine of the basal lobe. 

The yellow aspect of the shoulders and sides of the mesonotum 
separates the normal members of hexodonius from Aedes communis 
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iahoensis Dyar with which it is most commonly confused, the latter 
having these parts normally gray. Aberrant forms occur, however, 
by a dulling of the yellow scales or a suffusion of brown ones that 



Fig. 15. Aedea hexodontua Byar. Caudal end of larva and antenna. 
Enlarged view of a comb scale. 


renders the adult females inseparable from taho'ensis or Aedes impiger 
(Walker). The larvae, however, may be separated from those of 
impiger and iahoensis with which the adults are liable to be confused 
and from its nearest Californian ally, AHes ventrovittis Dyar, by 
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having the anal segment completely ringed by the saddle, it being only 
partially so in the species mentioned, 

Hexodontus breeds in the most insignificant of pools, such as the 
hoofprints of cattle and tiny depressions of seepage areas. At Echo 
Lake, about ten miles from its type locality at Fallen Leaf Lake, 
California, and approximately 1000 feet higher (7500 feet), it utilized 
a seepage area at the head of the lake which was frequented by cattle. 
At this point the level of the lake was slightly higher than the area 
behind the shore line. Although not flooded, this grassy meadow 
land was dotted with hoofprints which were filled with water and 
undoubtedly furnished the breeding places for the myriads of hexo¬ 
dontus adults that made life unbearable during the day in the 
imntediate vicinity during a visit from June 17-20. No larvae or 
pupae were present in the pools although the surface was dotted with 
pupal casts which gave evidence of having been very recently and 
simultaneously vacated. Tahobnsis larvae were still present in small 
numbers in deeper meadow pools in the same locality. 

The species extends northward along the crest of the Sierra 
through Plumas County and is present in the Crater Lake fauna in 
Oregon (Dyar). To the south of the Tahoe district it is evidently 
absent or occurs in limited numbers only. Collections at Yosemite 
Valley and the High Sierra to the east of the valley have yielded only 
two questionable females, no bred material of this region having 
demonstrated its appearance south of the Tahoe district. 


Aedes (Ochlerotatus) ventrovittis Dyar 

Aedes ventrovittis Dyar, Ins. Ins. Mens., vol. 4, p. 84, 1916, 

Aedes fisheri Dyar, Ins. Ins. Mens., vol. 5, p. 19, 1917. 

Aedes ventrovittis Dyar, Ins. Ins. Mens., vol. 8, p. 172, 1920. 

Female. Head, Integument black; occiput with narrow, curved, 
cream-colored scales and flat white ones, the latter predominating at 
sides; brownish, narrow, curved scales and upright, forked scales of 
light brown and black at nape and a scattering of the latter along 
sides; eyes outlined with dense white scales. Tori dull black, white 
scaled within; antennae black with black bristles and a pale pilosity; 
palpi and proboscis dull black. 

Thorax, Mesonotum with integument black; the vestiture of nar¬ 
row, curved, coppery and straw-colored scales giving an olive tint to 
whole mesonotum; the coppery scales predominating along median 
line suggesting a striped condition; scutellum densely clothed with 
straw-colored scales and pale dark bristles; postscutellum dark brown, 
nude. Pleurae dark brown, with sparse cream-colored scales and pale 
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bristles, the latter forming dense clumps in postalar and mesepimeral 
regions but with lower mesepimeral bristles absent. Legs black, 
femora white scaled within; knees white; tibiae and tarsi with scatter¬ 
ing of white scales beneath. Claws toothed -l.l-l.l-l.l. Wing scales 
predominatingly black but with some white ones; the latter occurring 
in greatest numbers at bases of veins although present distally in small 
numbers on the first four veins. 

Abdomen. Integument black; basal segment dorsally white scaled 
with many pale bristles, the rest black with basal white bands widen¬ 
ing slightly at sides; a median constriction of these bands may 
separate them into two lateral w^hite triangles or may be scarcely 
noticeable; black remainder of dorsal vestiture has brownish tinge 
suggesting plum color that, once seen, is characteristic for this species, 
at least in California. Venter entirely white scaled, or with a median, 
black, funnel-shaped marking, the wider end toward the apices; or 
with a median stripe and two subapical, sublateral spots. 

Male.'^ 'Talpi only slightly exceeding the proboscis, black with 
long black hairs on the last two joints. Mesonotum black without 
scales, but wdih dense black hairs, those posteriorly as well as on the 
fore coxae long. Abdomen entirely black above and below, densely 
hairy. Legs black, bronzy brown below. Wing scales black. 

^'Hypopygium (Terminalia). Side pieces [basistyles] three times 
as long as wide, conical at tips. Apical lobe elliptical, not strongly 
elevated, clotlu'd with stout recurved clinging hairs. Basal lobe 
tubercularly expanded, clothed with short, strong, curved setae, becom¬ 
ing longer at the inner angle, where in a dense tuft is a single slender 
spine with curved tip. ('’laspette slender, moderate, the filament short, 
thick, curved and sickle shaped. Ninth tergites [lobes of] moderate, 
with three long and two shorter spines at the tip.'’ 

Lakva (fig. 16). Air tube slightly over twice as long as wide, uni¬ 
formly tapered; pecten of nine to eleven evenly spaced teeth followed 
by two detached ones, each tooth with one, sometimes two basal denti- 
cules; hair tuft of five or six hairs following pecten at point midway 
of tube. Tracheal ampoules large, filling tube. Anal saddle not ring¬ 
ing the segment, a single hair laterally and posteriorly. Dorsal hair 
of anal segment well developed; dorsal brush a seven-haired tuft, 
moderate in length; ventral brush short and preceded by pair of small 
tufts ventrally. Anal gills long and pointed. Comb scales of eighth 
segment six to nine in number, each scale consisting of a heavy thorn, 
at the base of which are some very minute spinules. Antennae slightly 
and uniformly tapered, a hair tuft of five hairs at the middle; inner 
surface clothed with minute spines of two sizes arranged in longi¬ 
tudinal rows, outer surface with the heavier spines; apical armature 
of a long and short bristle inserted subapically and a short bristle, a 
conelike rod, and a palpus-like digit, chitinized at base, membranous 
at tip. Mental plate obtusely conical, teeth subequal. Upper and 
lower head hairs single. 

7 The description of the male is that of Dr, Dyar (Ins. Ins. Mens., vol. 8, p. 
169) as this form is unknown to the writer. 
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This small black mosquito is not often confused with hexodontus^ 
its closest ally on the basis of the male terminalia, but may be mis¬ 
taken for another black-legged Aedes—Aedes dnereus Meig. It is 
separated from this species by the fact that the lateral white abdomi¬ 
nal spots do not coalesce to form a continuous white line laterally 
and lines are seldom present on the mesonotum. The larvae may be 
separated by the fact that the pecten has two detached teeth between 



Fig 16. dedes venfrovxttis Dyar Caudal end of larva and enlarged 
comb scale 


the evenly spaced portion and the hair tuft; and the air tube itself is 
short and stout, scarcely twice as long as the width at the base. The 
detached teeth of the pecten are unique in the punctor group as is the 
hairy, scaleless condition of the male. 

The larvae inhabit shallow, water-filled depressions in company 
with hexodontus and paiusfris. The Echo Lake collections mentioned 
under hexodontus contained a few females of this species. The 
location of Echo Lake is at approximately the same elevation as that 
given in Dyar's record for the breeding of this species at Summit and 
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but a few miles distant. The specimens were worn and abraded, 
giving evidence of considerable flight or age. They may have emerged 
from the hexodonius pools in the immediate vicinity or may have 
traveled through the pass from Summit. During the first week in 
July in 1920, this species was the predominant mosquito in Yosemite 
National Park above the 8000-foot level. When first encountered, 
its members were limited to small mountain meadows typical for 
tahoensis, with which they were associated. Here they occurred in 
such numbers that white horses literally became black with them, nor 
did they confine their biting to the horses. Members of the party, 
although liberally anointed with ^‘bamber’’ oil were viciously bitten, 
thirty or forty mosquitoes sucking blood on the back of one hand at 
the same time. A few yards’ travel into the surrounding forest area 
sufficed to avoid the great majority of this species at this time. Within 
a few days the meadow swarms were dispersed and no section of the 
high Sierra in this region was free from them, particularly at eleva¬ 
tions above those where the swarms were first encountered. 

During the last week in June of 1921 the writer made a trip to 
Fletcher Creek Meadows, one of the areas where the huge swarms had 
been met with later in the season of the previous year. These meadows 
are situated at the headwaters of Fletcher Creek at an elevation of 
approximately 10,000 feet, between the Lyell fork of the Tuolumne 
and the Merced in the Yosemite National Park. Snow was encountered 
at the 8000-foot level and soon after females of venfrovittis appeared, 
biting viciously and increasing in numbers until the meadows were 
reached, where they w^ere as thick as on the preceding year. The 
meadows were entirely under snow which, in some places was from ten 
to fifteen feet deep. Along the bed of the creek the snow had melted 
in spots, leaving pools not more than three or four feet in diameter 
arched with great snow caverns. Tahoinsis larvae were present in 
these pools although no adults of this species w^re present but no 
venfrovittis imagines emerged from the catch nor were any but 
tahoensis among the larvae that died before emergence. The vicinity 
of the pools was carefully swept as were the low-hanging boughs of 
the trees around the edges of the meadow but no males of venfrovittis 
were taken. 

Dyar (1924c) reports the taking of a male at Fletcher Creek 
Meadows which proved to be identical with the male previously 
described as A'edes fisheri Dyar. This forces the latter into synonymy 
and ends a long, hitherto fruitless search for, the male and larva of 
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this important Sierran mosquito. The dispersal flight, starting in the 
alpine meadows, is in all directions but more general and faster 
toward the higher elevations. The summit of Mt. Lyell—over 13,000 
feet—^is reached within two or three days after the dispersal flight 
from the 8900-foot level at its base, while fully three weeks is required 
for this species to reach Lake Merced at the 7000-foot level from the 
Fletcher Creek Meadows at 10,000 feet. These observations were 
checked by noting the progression daily in the case of Mt. Lyell and 
at intervals of two or three days in the case of Lake Merced. 

The species ranges along the Sierra crest at high altitudes from 
Yosemite to Plumas County. Dyar has specimens from Mt. Rainier, 
Washington, which he has referred to this species although remarking 
that the diagnosis was doubtful on account of their poor condition. 


Group impiger 

This group is represented in California by three species, AMes 
communis taho'ensis Dyar, A 'cdes caiaphyUa Dyar, and Aedes impiger 
Walk. The members share with those of group punefor the designation 
of the ^ ^ black-legged * ^ AMes on account of the absence of tarsal white 
bands. The Nearctic species of the group separates into im) series 
on the basis of the characters of the male terminalia: (1) the com- 
munis series with the apical lobe well clothed with setae; and (2) the 
impiger series with this lobe almost devoid of setae. 


Aedes (Ochlerotatus) communis tahoensis Dyar 

Culex commvnis DeGeer, Mem., tome 6, p. 316. 

Aedes tahoensis Dyar, Ins. Ins. Mens., vol. 4, p. 82, 1916. 

Female. Head. Integument black. Occiput with narrow, curved, 
yellowish white scales on vertex, those at side flat and white, ocular 
bristles black, a clump of pale ones between eyes; erect, forked, 
yellowish scales at nape. Proboscis uniform with dark brown scales; 
clypeus brown, nude. Palpi with brown scales and a few white ones. 
Tori light on outer margin, darker within; antennae dark with 
second^' segment paler. 

Thorax. Integument dark brown. Mesonotum with three whitish 
longitudinal areas of ‘ * bloom eisitending forward from antescutellar 
space; vestiture of narrow, curved, golden scales with wider gray ones 
predominating laterally, two narrow longitudinal stripes of darker 
brown scales separated medianly by normal pale scales and sometimes 
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with a subdorsal pair posteriorly. Scutollum li^ht brown with sparse 
white scales and black bristles on lobes. Pleurae lighter with white 
scales. Legs black; femora white scaled below; knees white; tibiae 
with some white scales; tarsi unhanded; claws toothed, 1.1-11-11. 
Wing scales black. Length 4.5 mm. 



Abdomen. Integument brown. Dorsal vestiture of black scales 
provided with basal, segmental, white bands slightly widened at sides; 
first segment with sparse white scales throughout. Ventral vestiture 
of white scales. Cerci black. Length of body 4.7 mm. 

Male. Coloration as in female except that venter of abdomen has 
the basal halves of segments white. 

Terminalia (fig. 17). Basistyles 3x1, columnar, with well 
developed lacunae and prominent apical lobes bearing a few normal 
setae; dististyles slender, slightly swollen centrally and with well 
developed terminal claws; basal lobes prominent, tips U-shaped with 
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the open end of U apically directed; densely setose, a differentiated 
spine at upper, open end of U. Claspette shaft loxig and slender 
with its appendage about three-fourths as long as shaft; appendage 
expanded centrally on both sides and terminating in a sharp, some¬ 
times recurved point, its base with two ridges. Entire length of 
claspette slightly longer than that of basistyle. Paraprocts slender, 
upright, and chitinized at tip. Phallosome conelike, inconspicuous. 
Lobes of ninth tergite with crests of short, stout spines. 



Fig. 18. Aedes communis tahoensts Dyar. Caudal end of larva and 
enlarged comb scale. 

Labva (fig. 18). Air tube slightly more than t^Fice as long as its 
width at base; pecten of eleven to fifteen evenly spaced teeth, eadh 
tooth with from two to five based denticules, one being larger than the 
rest in each case; tuft of five hairs following the pecten at middle of 
tube; tracheal ampoules broad. Anal saddle not encircling segment 
and with a single hair posteriorly on each side. Dorsal bru^ a seven¬ 
haired tuft on each side; dorsal hair longer than brush; ventral brush 
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profuse, well developed. Anal gills pointed, as long as dorsal brush. 
Oomb scales of eighth segment sparse, each scale bluntly oval with a 
fringe of well developed thorns, those arising apioally longest and 
stoutest but without any one differentiated thorn. Dorsal head hairs 
with upper ones double or in threes, lower ones single. Mental plate 
triangular, apex forming angle of 90 degrees, teeth subequal, those at 
outer angles stoutest. Antennae uniformly and slightly tapering, 
minutely spinose, those on inner margin arranged in longitudinal rows; 
a multiple hair tuft at the middle, apical armature of a short and long 
spine inserted very slightly before apex, and apically a short spine, 
a conelike pedicelated rod, and a palpus-like appendage chitinized at 
base but membranous at tip. 

A'edes communis tahoensis Dyar is most commonly confused with 
hexodontuSf a member of the punctor group. It is separated in the 
adult female by the gray lateral aspect of the mesonotum which is 
yellow in hexodonfvs. The pale dorsal bands of the abdomen are also 
apt to be much whiter than those of hexodontus, which tend to be 
cream colored. A’edes impiger (Walk.) is practically inseparable in 
the adult female but as this species is only rarely encountered in 
California the confusion is not great. In the northern part of its 
range it becomes smaller and the markings are less distinctive. Race 
masamae, which occurs at Crater Lake, Oregon, has the gray of the 
mesonotum replaced by brown; and altiuscvlus at Mt. Rainier, Wash¬ 
ington, has the mesonotum dark yellow with black markings. Race 
borealis from Alaska agrees more closely in markings with tahoensis 
which, ill turn, is closer to the parent communis stock than the other 
variations. The larvae separate from cataphylla by having the pecten 
teeth evenly spaced, and from impiger, its remaining ally in the 
impiger group, by having no differentiated apical spine on the comb 
scales. They are separated from hexodonfus on the same basis. In 
brief, the larvae are characterized by having the teeth of the pecten 
evenly spaced, the comb scales of the eighth segment strong and well 
developed but without a differentiated apical spine, and the anal 
saddle not ringing the plate. 

South of the Tahoe district, this mosquito shares with Aedes 
ventrovittis Dyar the honor of being the most prevalent Sierran 
mosquito above the 5000-foot elevation. To sojourners in the high 
Sierra of the Yosemite section, Aedes communis tahoensis Dyar will 
be recalled with a shudder as “that big brown mosquito” and its ally 
ventrovittis as “the little black one.” Its breeding place is normally 
the deep, clean-cut pools that dot the mountain meadows. These 
meadows are drained almost invariably by small streams that dry up 
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in midsummer* Scattered on either side of the streams are pools with 
high, clean banks covered with short vegetation like Bryanthus. The 
pools are generally from six inches to a foot and a half in depth, 
cold, and often covered with ice nightly when they are first formed by 
the melting snow. Within a few days, however, they are hot to the 
hand at midday on account of the warming action of the sun at the 
late period of the year when they are freed from their coverii^s of 
snow (7000 feet in May, 8000 to 9000 feet in June to July at the 
latitude of Yosemite). Pools favorable for this species often occur 
at the heads of the small mountain lakes where inflowing streams are 
building up deltas or along the shores of permanent rivers where their 
downward rush is cheeked by an intervening level stretch. In such 
pools, if they are within its range, taho'cnsin invariably occurs. 
Although one of the earliest species on the wing, it is also one of the 
latest. The character of its breeding pools makes for a degree of 
permanence that species inhabiting shallow seepage pools do not 
enjoy. Owing to this factor, the species has adapted itself to a 
leisurely progress of egg-hatching. Tahoensis pools, on account of 
their depth and sheltering banks, sometimes persist for several weeks 
and continue to harbor larvae until nearly dried. The progressive 
hatching of the eggs proceeds from the time that water is first present, 
even though half the pool may be under snow and ice and the 
remainder frozen over nightly, to the time when the pool is nearly 
ready to dry up in midsummer. The drying up process is, of course, 
accompanied by an increase in the temperature of the water which, in 
turn, accelerates the growth of the straggling larvae and prevents, to 
some extent, the destruction of these late forms. The synchronization 
is not perfect, however, and many larvae perish as the result of late 
hatching or the premature drying of the pools. It is interesting to 
note in this connection that Martini (1920) found below the surface 
of dry leaves that formed the bottom of a dried-up breeding pool of 
this species a layer of moist leaves between which were such an 
‘‘Unmengen von Nemorosus—{= communis) Larven und Pupen, so 
dass man Eindruck hatte, die Entwicklung ganz grosser Larven gehe 
fast ungestort weiter.” The writer has seen many drying pools con¬ 
taining this species in the Sierra but has never observed any survival 
as depicted by Martini. Stranded pupae will give rise to imagines in 
a large percentage of cases even though the former are moored fast 
in the mud at the bottom but the larvae invariably perish, sometimes 
in such numbers as to make a glistening floor to the pool. Even if 
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such survival was accomplished temporarily, the drying in the Sierra 
is too complete and of such long duration that the holding over would 
be impossible. It is possible that larvae imprisoned in the moist, leafy 
layers could live for some time and in rainy areas might survive until 
the pool was refilled by a shower. Wesenburg-Lund (1920) reports 
this species as the commonest black-legged forest mosquito of northern 
and central Europe. lie records the hatching of the overwintering 
eggs and the presence of first-stage larvae as early as January in 
Denmark on the margins of frozen pools where the temperature on 
warm days rises to 10° C. at times. These larvae do not grow at this 
temperature and are overtaken by the main brood which hatches in 
April, He also reports the simultaneous emergence of all members 
of the species in a given pool, which is somewhat different from our 
findings in the Sierra. The breeding places of the Danish race 
evidently differ, as his descriptions and figures locate communis breed¬ 
ing in rather shallow, shaded pools w^hereas the most typical Sierra 
pools are in the open and deep. The difference in the emergence habits 
may be on account of the differences in the advent of spring. In 
Denmark the advent is slow and gradual, thus allowing all the eggs 
to be hatched yet holding all the larvae in the first stage, giving them 
all an even start. In the Sierra, spring blossoms in a day—one day 
the meadows are snowbound and wintery and then, almost within 
twenty-four hours, the snow banks are dotted with pools, the buds 
swell, and the snow line recedes. The variability in the hatching of 
the eggs starts from that point and those first hatched immediately 
begin growth on account of the warming action of the sun already 
high on its course. This gives the early hatched larvae a decided start 
over the later ones. The average time for the development period is 
twelve to fourteen days although, in cases such as Wesenburg-Lund 
has shown of premature hatching, the cycle may be lengthened to 
four months. 

The adult communis females are apparently long-lived, it is 
difficult to state this positively as the delayed emergence at higher 
altitudes provides a supply for the lower levels which may be mis¬ 
taken for the original habitants of that lower level. At the upper 
limits of breeding (9000 feet) where this complication is not experi¬ 
enced, the females are present in constantly diminishing members for 
approximately two months. The males, true to the general precepts 
of mosquito life, live but a few days after emergence, mating taking 
place shortly after the emergence of the females. The dispersion of 
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the females, which is a form of migratory flight, tends to be toward 
the lower eleyations in contradistinction to its ally, Aedes ventrovittis 
Dyar, which spreads to the higher altitudes. 

In the numerous larval collections made by the writer and in those 
submitted to him by the Public Health Service and the National Park 
Service for identification from Yosemite Valley proper, communis 
larvae have not been present although their adults are constant 
visitors, particularly late in the season after Aedes inerepitus Dyar, 
the predominant Valley breeder, has almost disapjwared. This is to 
be explained by the downward migration trend of the adult females. 

The eggs, which are deposited singly in small lots of from four to 
ten, are placed in the beds of the dried-up pools or along the edges 
of receding pools. They are typical Aedes eggs, fusiform, reticulated, 
with one end more pointed than the other, and with one side slightly 
flattened. They are heavier than water and may be separated from 
the bottom d4bris by sedimentation. 


ASdes (Ochlerotatus) cataphylla Dyar 

Aedes cataphylla Dyar, Ins. Ins. Mens., vol. 4, p. 86, 1916. 

Aedes prodotes Dyar, Ins. Ins. Mens., vol 5, p. 118, 1917. 

Aedes cataphylla Dyar, Ins. Ins. Mens., vol. 8, p. 67, 1920. 

Aedes rostochieims Martini, Sitzb. u. Abli. Natfor. GeselL Bostock, vol. 7, 
p. 204, 1920. 

Aedes cataphylla var, rostochiensts Edwards, Bull. Eiitom. Bescaroh, vol. 12, 
p. 310, 1921. 

Female. Head, Integument black; occiput densely clothed with 
narrow, curved, white and yellow scales, a patch of dark brown ones 
laterally and flat white ones on the side; bristles along eye margins 
black, others pale; erect, forked white and black scales at nape. Tori 
brown, with patch of white scales within; antennae black, second^' 
segment with pure white scales. Palpi black scaled, flecked with 
white. Proboscis uniform, brown with many white scales basally. 

Thorax, Mesonotum dark brown with golden brown scales, lateral 
and anterior margins of the antescutellar space may or may not be 
joined to lateral gray margin by oblique stripe of white scales. 
Scutellum lighter with pale white scales and brownish black bristles. 
Pleurae brownish gray with white scales and pale bristles; coxae the 
same; femora brown with white scales predominant; tibiae with more 
dark scales; first tarsal segment with white scales basally, remainder 
of tarsi brown. Claws toothed l.l-l.l-l.l. Halteres white scaled. 
Wings black scaled with many white ones along costa and first and 
second longitudinal veins. 
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Abdomen. Dorsal vestiture of dark brown scales with broad basal 
white bands; first segment entirely clothed with white scales and pale 
bristles. Ventral vestiture of white scales with median, triangular, 
basal, black markings and subapical, sublateral, black spots. Cerci 
black. 



Fig. 19. Atdes cataphylla Dyar. Male terminaha. 


Male. Coloration as in female except that it has a broad, median, 
black stripe ventrally on abdomen, and the long segments of palpi 
have broad white bands, last two segments also with some white 
basally. Whole body densely hairy, particularly last segments of 
palpi and the terminalia. 

Termimlia (fig. 19). Basistyles columnar, about three times as 
long as wide; dististyles decidedly slender with terminal claws; apical 
lobes well developed with a few weak setae; basal lobes prominent, 
setose, a single basal spine present on outer margin. Claspette with 
long arched shaft, minutely setose, appendage pointed and expanded 
on one side at point basad of middle, Paraprocts triangular, recurved 
and chitinous at tip, Phallosome inconspicuous, cone^aped. Lobes 
of ninth tergite prominent with a terminal clump of stout spines. 
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Libya (fig. 20). Air tube a little over two and one-half times as 
long as width at its base, expanding to hair tuft and then tapering 
uniformly to tip; tracheal ampoules moderately broad; pecten with 
from twelve to fifteen evenly spaced teeth, and three detached ones 
beyond the two-haired tuft, those of evenly spaced portion with single 
basal denticule, detached ones longer, citrved, and untoothed. Anal 
saddle not ringing segment, incised for reception of plate of ventral 
brush, anterior portion extending farther ventrally than posterior 
portion, a single hair posteriorly. Dorsal brush, a pair of seven-haired 



Fig 20. Aedes cataphylla Dyar, Ciiudal end of li*vn and 
enlaiged comb scale. 


tufts, moderate in length; dorsal hairs well developed, ventral brush 
well developed and preceded by one or two small hair tufts anterior 
to plate. Comb scales of eighth segment arranged in two irregular 
rows, ten to twelve in number, each scale conwsting of a long central 
thorn fringed basally by a few smaller ones. Dorsal head hairs both 
single. Mental plate triangular, apex forming angle of slightly more 
than 90 degrees. Antennae cylindrical, tapering very little, dark 
brown, minutely spinose in rows inwardly, more heavily and spar.sely 
spined outwardly; hair tuft of four hairs at middle; apical armature 
without subapical insertions and consisting of two short and one long 
setae, a coneUke pedicelated rod, and a palpus-like digit, chitinous at 
base and membranous at tip. 
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Cataphylla in its normal form is easily separated from its Cali¬ 
fornian allies in the impiger group by its lack of mesonotal stripes. 
There is often, however, a suggestion of a pair of dark brown median 
lines, extending anteriorly from the autescutellar space but becoming 
diffused before the anterior margin is reached. The basal white 
markings of the long joint of the male palpus is characteristic. It 
separates, in its aberrant form, from increpHus by the absence of 
tarsal white rings; from tahoensis by its lack of mesonotal stripes and 
the gray lateral markings of the mesonotum of tahoensis. II is pre¬ 
eminently a medium-sized mosquito smaller than the normal tahoensis 
or hexodontus. In general coloration it is a grayish brown, the gray 
color so predominating that it seems to have been du.stcd with flour. 
Even the wings partake of this dusty appearance. The larvae are 
unique in the arrangement of the detached spines of the pecteu. 
These detached spines vary in number from two to four (sometimes 
between the two sides of the air tube) but the normal number is 
three. Where four are present the basal one commonly occurs between 
the pecten proper and the hair tuft, the apical one, however, always 
occurs near the apex of the tube whatever the number. 

This .species, cataphylla, was originally described by Dyar for a 
distinct group of Sierran mosquitoes geographically separated from 
the later described Aedes prodoles Dyar, with its range in the 
Canadian Rockies to Alaska. Martini de.scribed a similar mosquito 
from northern and central Europe as Aides rostochiensis Martini, 
which Edwards (1921) reduced to the status of a race of cataphylla. 
Dyar ha.s shown prodotes to be synonymous with cataphylla. The 
combination of these forms extends the range, therefore, from an 
isolated group of the mid-Sierra to include the northern Rockies from 
Montana to Alaska and northern and central Europe. In California, 
the species occurs infrequently in the Yosemitc section at high alti¬ 
tudes and evidently has its center in the Tahoe area. To the north 
of Tahoe it is apparently absent. The species is an early one, appear¬ 
ing on the wing before all the other mosquitoes except ventrovittis. 
Its larvae are facultative, breeding in grassy meadow pools, in deep 
snow pools, in open, sunny meadows, or in forest pools. The adults 
bite viciously despite statements to the contrary, attacking horses and 
men in broad noonday. 
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ASdes (Ochlerotatiu) impiger (Walker) 

Culex vmpiger Walker, List. Dipt. Brit. Mus., toL 1, p. 6, 1848. 

Aedes decticw Howard, Dyar, and Knab, Mob. No. and Centr. Am, and 
W. I., vol. 4, p. 737, 1917. 

FsHAiiE. Head. Integument black. Occiput with narrow, median 
line of narrow, cun^ed, white scales, lateral ones flat and yellowish 
surrounding two black spbts of flat scales or a single black spot flecked 
with white scales; ocular bristles black; nape with upright, forked. 



Fig. 21. Ahde$ imp^ger (Walk.). Male terminnlin. 

black scales and narrow, curved yellow ones. Tori dark; antennae 
black. Palpi one-fifth the length of proboscis, metallic black; clypeus 
black, nude. Proboscis uniform, slender, black. 

Thorax. Mesonotum black; vestiture of narrow, curved scales, 
those of anterior and lateral margins and antescutellar space gray, 
dark brown ones forming a central stripe divided in middle by a fine 
line of yellowish scales. Subdorsal dark stripes project forward from 
either side of the antescutellar space to the middle. Scutellum tri¬ 
lobate, black with pale scales and bristles. Pleurae black, coxae paler 
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with white scales; femora dark, metallic brown, whitish beneath 
nearly to tips; tibiae and tarsi metallic brown; claws toothed l.l-l.l- 
1.1. Wing scales dark brown. Length of wing 3.8 mm. Halteres 
whitish. 

Abdomen, Dorsal vestiture of dead black scales, lateral patches of 
white ones basally on the segments or with a complete basal band; the 
first segment almost wholly white scaled. Venter black with yellowish 
white basal bands, becoming narrower distally. Cerci black. Length 
of body 3.8-4,0 mm. 

Male. Coloration like that of female. Length of wing 3 8 mm.; 
body 4,0 mm. 



Fig. 22, Aedes impiger (Walk ). Caudal end of larva and 
enlaiged comb scale. 


Terminalia (fig. 21). Basistyles columnar, about three times as 
long as their width at base; dististyles slender with apical claws; both 
basal and apical lobes well developed, the latter weakly clothed with 
outwardly Erected hairs, the former prominent, well clothed with 
setae and bearing one differentiated spine at apical margin of setose 
area. Claspette with its appendage as long as basistyle, appendage 
lanceolate, symmetrical, and more than one-half as long as its shaft. 

Larva (fig. 22), Air tube about two and ope-half times as long 
as its width at base; tracheal ampoules moderate; pecten of from 
twelve to seventeen evenly spaced teeth, each tooth with one large 
basal denticule and one to three smaller ones; a three-haired tuft at 
middle of tube. Comb scales of eighth segment fifteen to twenty in 
number, each scale with a stout central spine flanked by two of 
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nearly equal size and a fringe of progressively smaller ones basally. 
Anal saddle broad, ventral edges thin and irregular but not ringing 
segment, a single hair posteriorly. Dorsal and ventral brushes com¬ 
plete but moderate in length. Anal gills short and lanceolate. One 
or two hair tufts anterior to plate of ventral brush. Antennae 
minutely spinose in irregular rows inwardly; with coarser, stouter 
spines outwardly; hair tuft of tvro or three long hairs at middle of 
antennal shaft; apical armature of one long and two short setae, a 
conelike, pedicelated rod, and a palpus-like appendage chitinous at 
base and membranous at tip. 

The species under consideration has had a varied taxonomic career. 
It was threated in Howard, Dyar, and Knab's monograph as decticus, 
a new species of which the male and larva were unknown, the impiger 
of that work applying to Abdes intrude ns Dyar. We here treat of 
Aedes impiger Walker (sense of decficus). This species has never 
been taken in California by the wTiter and until Dyar found it in the 
Tahoe region its occurrence in this State had never been reported. 
The only Clalifornian reference is that stated, where it was found 
“true to its habits in the Yukon territory .... associated with Aedes 
cataphylla Dyar {predates Dyar) in lesser numbers, occurring in two 
large breeding-places discovered to the extent of about 10 per cent of 
the number. 

“Little Truckee River, California, May 7, 8, 9, 1921 (II. G. Dyar). 

“Lake Tahoe, (California, May 7 to 12, 1921 (II. G. Dyar).“’ 

Dyar (1922) lists the previously recognized range as “throughout 
Canada to Alaska and in northern New England, New York, Minne¬ 
sota and Montana .... The larvae occur in small forest pools, 
resembling those of lazurensis [communis]. The species is never 
abundant.’' 

The adult female is indistinguishable from tahoensis except that 
it is generally smaller than the smallest forms of the latter. Its larvae 
are separable from tahoensis by the differentiated apical spine of its 
comb scales. 


Group stixnulans 

This group may be characterized as the only llolarctic group of 
the subgenus Ochlerotatus, which has the tarsi white banded at the base 
only. This character is one of expediency as it is repeated by other 
groups of the same subgenus in Australia and by other subgenera of 
Aedes, 

The Nearctic members of the group are divided into three series 
on the basis of the male terminalia: (1) excrucians series with the 
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basal lobe flat and the spine or tuft of setae wanting; (2) the 
stimulans series with the basal lobe flat with a strong spine; and 
(3) the fit chi series with the basal lobe conical and a strong or weak 
spine. 

This group is of particular interest in that it marks a southern 
extension of a typically northern group and the adaptation of two of 
its members— squamiger and cantator —^to a salt marsh environment. 
The excrucians series is represented in California by in crepitus, and 
the fitchi series by fitchi palustris and squamiger. The stimulans 
series is unrepresented thus far, although it seems probable that an 
a1oponotum-l\ke modification of flavescens must be present in the 
Cascades or the Sierra crest. 

A single species of this group, flavescens, is llolarctic, which is 
particularly interesting in connection with the progressive southern 
invasion of this group and suggestive of a longer separation from the 
Palearctic fauna than that of groups punctor, impiger, or dorsalis. 
This is still further emphasized by the findings of Edwards (1921) 
who believes that the American flavescins {=fletcheri Coq.) is dis¬ 
tinct from the European flaviscens, which he prefers to call Aedes 
lutescens Pabr. 


Aedes (Ochlerotatus) increpitus Dyar 

AeUcs uicupttiis Dyar, liis. Ins. Mens., vol. 4, p. S7, 1916. 

Female. Head. Jiitegument black; occiput with narrow, curved, 
brown scales on vertex, flat, white ones laterally; ocular bristles black, 
the others pale; erect, forked scales dark in dark areas and pale in 
light areas. Tori brown with a patch of light scales inwardly; 
antennae dark, the “secoiur^ segment pale at base; palpi short, 
black with yellowish scales at bases and apices of segments; proboscis 
uniform, dark brown with a few pale scales. 

Thorax. Mesoiiotiim dark brown with vestiture of grayish to 
straw-colored scales; a pair of dorsal and subdorsal stripes of brown, 
narrow, curved scales; scales of antescutellar space pale. 8cutellum 
paler with pale scales and black bristles. Pleurae light brown with 
brown and white scales, the brown predominating anteriorly. Coxae 
light brown with pale scales; femora yellow scaled below, mixed with 
black and white above; knees narrowly white; tibiae with black and 
white scales, the black ones predominating toward tip; tarsi of fore¬ 
legs black with narrow bands on the first three segments, the last 
two wholly black; mid-tarsi with a broad white ring basally on all 
segments. Claw formula Halteres pale. Wing scales 

black with some white scales on costal vein and first longitudinal. 
Length of wing 4.5 mm. 
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Abdomen. Dorsal vestiture of black scales with broad, white, 
basal bands widening to form lateral, triangular patches progres¬ 
sively longer caudad until they extend entire length of penultimate 
segment. Last segment entirely black. Ventral vestiture of white 
scales with distinct, basal median, and supapical, lateral spots of 
black scales. Cerci black. Length of body 5 mm. 



Male. Coloration similar except that dorsal slbdommal bands 
more suffused and uniform in width; venter sparsely scaled with 
white, rendering the black markings less distinct. Palpi exceed pro¬ 
boscis by length of last segment; long segment bears white scales 
forming ring in middle. Length of body 5 mm.; wing 4 mm. Claw 
formula 11-1.1-1.1. 

Terminalia (fig. 28). Basistyles two and one-half times as long as 
wide; dististyles slender, very slightly expanded medially and with 
terminal claws; apical lobes small but definite with a few short setae; 
basal lobes flattened, densely and uniformly setose without differ¬ 
entiated spine. Claspette with a slender shaft, appendage more than 
one-half as long as shaft and expanded uniformly on both sides in 
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middle and terminated in a point. Paraprocts narrow, upright, 
pointed and chitinous at tip. Phallosome inconspicuoim, pointed, 
conelike. Lobes of ninth tergite prominent with a terminal cluster 
of stout spines. 
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posteroventrally. Dorsal and ventral brushes moderate. Anal gills 
short and pointed. Comb scales of eighth segment numerous (30-^0 )> 
each scale with a stout apical spine flanked by slightly shorter ones, 
the other becoming progressively smaller basally. Mental plate 
triangular, apex forming angle of 90 degrees, teeth subequal, those at 
lateral angles stoutest. Dorsal head hairs with upper pair double or 
multiple, lower pair single or double. Antennae uniformly tapered, 
darker at apex, minutely spined inwardly at base and sparsely spined 
with larger spines outwardly and inwardly at apex; multiple hair 
tuft slightly before middle; apical armature of a short and a long 
seta, a conelike, pedicelated rod, and a palpus-like appendage, 
chitinous at base and membranous apically. 

Vestiture of occiput variable as is banding of tarsal segments. 
Minute white rings sometimes present on segments described as 
normally all black. 

The presence of basal, tarsal white bands limits the number of 
Californian species with which this mosquito might be confused. Its 
presence along the coast range might cause its confusion with the 
small forms of two basally banded salt marsh breeders, A Mes taenio- 
rhyncus (Wied.) and AMes squamigcr (Coq.). The former is readily 
separated by its whitc-banded proboscis and the latter by its swollen 
wing scales. Aedcs vexans (Meigen), which sometimes reaches the 
Sierra breeding grounds of increpitus as well as those in the coast 
range, may be separated by its larger size and its very narrow tarsal 
rings. Its closest ally, fitchi palusfris, can generally be separated 
by the presence of numerous while scales on all the veins of the wing 
whereas the white scales of increpitus are limited largely to the 
costal and first longitudinal in most cases. The larva with its typical 
open pool type of short, stout air tube is easily separated from the 
long-tubed larva of palusfris. It most closely resembles the larva of 
impiger from which it is separated by its dorsal head hairs, the upper 
pair occurring in multiple tufts, generally of four hairs but sometimes 
of only two, while impiger has these hairs single. 

This mosquito was the predominant mosquito of Yosemite Valley, 
where it found a typical breeding place in the pools left by the Merced 
after the earily spring floods until the thoroughness of anti-mosquito 
work rendered it a rare species in that locality. It is typically an 
inhabitant of the meadow areas of the large river valleys and the pools 
bordering lakes. Its larvae appeared in Yosemite during March and 
were full-grown by the middle of April. In normal years, they gener¬ 
ally reached their peak in this location by April 25. At Tahoe, they 
are later, for there is a difference of nearly two thousand feet in 
altitude and a degree of latitude, which delay their appearance for 
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nearly two months. The tendency of the entire group stimulans 
toward a southerly extension is illustrated in this species which 
although penetrating to the Sierra, is confined to the valleys and in 
general to the lower latitudes. The writer has never taken even the 
migrating adults above seven thousand feet. Its aptitude for the 
lower levels has carried it through the Cascades and into the coast 
range of California down to actual sea level (Pacific Grove, Cali¬ 
fornia. I. McCracken, 2-vii-’03) where it comes in contact with its 
closely related, though normally distinct geographically, ally Aedes 
squamiger (Coq.). 

With its race niutaius, the range of the species is the Rockies from 
British Columbia to New Mexico, the Cascades, coast range, and 
Sierra crest of California. 


Aedes (Ochlerotatus) fltchi palustris Dyar 

Culrx fitchi Felt and Young, Science, n.s., vol. 20, p. 312, 1904. 
palustrvt Dyar, Ins. Ins. Mens., vol. 4, p. 89, 1916. 

Aedes paJmtris v. pried Jlyar, Ins. Ins. Mens., vol. .I, p. 16, 1917. 

Female. Head, Integument black. ()eci])ut with brown narrow, 
curved scales on vertex, those on sides flat and yellowish white; ocular 
bristles black, the others pale; erect, forked scales of white, black, and 
brown. Tori brown vith patch of white scales inwardly; antennae 
dark, the ^^secolK^’ segment pale at base. Palpi black with some 
yellowish scales at bases and apices of segments. Proboscis uniformly 
dark with some pale scales. 

Thorax. Mesonotum dark brown with vestiture of yellowish scales, 
those of lateral and anterior margins grayish; two dorsal stripes of 
dark brown anteriorly and two posterior, lateral stripes of the same 
scales; antescutellar space with pale scales. Pleurae light brown with 
pale yellow scales and pale bristles, anterior scales brownish. Coxae 
light brown with pale scales; femora yellow-scaled belo^v mixed wdth 
black scales above; knees white; tibiae wdth black and wdiite scales, 
black ones predominating distally; hind tarsi with broad white rings 
at bases of segments, those of fore- and mid-legs with first two and 
thitee segments, respectively, ringed. Claws toothed, -1.1-1.1-1.1. 
llalteres white. Wing scales black with many white ones intermixed, 
the white ones occurring principally on the first five veins but not 
limited to them. Length of wing 4.5 mm. 

Abdomen. Black scaled dorsally with broad, white, basal bands, 
a few white scales on apical border and some intermixed among central 
black scales. Ventral vestiture of white scales wdth a black median 
stripe and black apical border, the latter sometimes reduced to black, 
apical, sublateral spots. Cerci black. Body length 5 mm. 

Male. Coloration similar to female. Palpi exceed the proboscis 
by length of last segment; long segment of palpus with a white central 
ring. Length of body 5 mm.; wing 4 mm. Claws toothed, -l.l-l.l-l.l. 
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TerminaUa (fig. 25). Basistyles columnar, about three times as 
long as width at base; dististyles slightly expanded apically; apical 
lobes with a few normal setae directed inwardly; basal lobes large, 
rugose, elevated, with many setae, a single stout spine on upper 
margin of rugose area. Claspette short, scarcely one>half the length 
of basistyle; appendage short, sickle-shaped. Paraprocts short, incon¬ 
spicuous, cone-shaped. Lobes of ninth tergite with long slender spines. 



Fig. 25, Aedes fitcln palustrts Dyar. Male terminalia. 

Larva (fig. 26). Air tul)e long, four times its width at base, evenly 
tapered from base to apex; tracheal ampoules moderate; pecten of 
seventeen to nineteen evenly spaced long teeth, each tooth with one 
large basal denticule and one or two smaller ones; hair toft generally 
six-haired midway of tube. Anal saddle covering sides of segment but 
not meeting ventrally, a single hair tuft posteriorly; dorsal and 
ventral brushes moderate, anal gills moderate, about length of plate, 
and pointed. Comb scales of eighth segment in a triangular patch of 
about twenty scales, each scale with a stout apical spine, lateral ones 
decidedly smaller but not reduced to a minute basal fringe. Mental 
plate triangular, apex forming an angle of slightly less than 90 degrees, 
teeth at lateral margins decidedly stouter and more widely separated 
than those at ape^. Dorsal hairs have upper pair in threes or fours, 
lower pair in twos or threes. Antennae slightly tapered and curved 
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inwardly, sparsely spined with moderate spines irregularly placed; 
a multiple hair tuft of branching hairs midway of the shaft; apical 
armature without subapical insertions, consisting of two short setae 
and one long one, a conelike, pedicelated rod, and a palpus-like 
appendage, membranous at tip and chitinous at base. 



Fig. 26. Aedes fitchi paluatris Byar. Caudal end of larva and 
enlarged eomb scale. 

The species is extremely variable in the markings of the abdomen 
and the banding of the legs. One form, which has been described as 
a variety {pricei)^ has a dorsal white stripe extending the length of 
the abdomen. Other specimens have the apical white scales absent 
and the basal bands reduced or broken in the middle.^ The banding of 
the fore-and mid-tarsi varies considerably and little taxonomic import¬ 
ance can be assigned to it, but that of the hind tarsi is relatively 
stable, varying only in the number of white scales appearing on the 
last segment. The larval characters vary slightly, particularly in the 
number of hairs in the upper and lower tufts and the relative length 
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of the air tube. The race palustris differs from the normal fitchi in 
having the spines of the lobes of the ninth tergite longer and the spine 
of the basal lobe weaker. The differences are bridged and the variants 
united by the Rocky Mountain race, mimesis. 

The basal white banding of its hind legs serves to differentiate it 
from any other species of Aedes that are found within its range except 
vexans and increpitus. The former is separated by the narrow band¬ 
ing of its hind tarsi, and increpifus has the white wing scales largely 
limited to the costal area. Palustris has about one-third of the wing 
scales white and well distributed over the wing surface. The larvae 
are easily differentiated by their evenly spaced pecten and the long, 
uniformly tapered tube. 

The larvae breed with hexodontus in shallow, grassy pools. The 
adults fly with increpitus if river or lake pools are available for the 
breeding of the latter. It frequents higher altitudes than increpitus, 
however, occurring up to 9000 feet in the Sierra crest east of 
Tuolumne Meadows in the Yosemite National Park, where its emerg¬ 
ence is delayed until well into July. This habit is borne out by its 
northerly occurrence in the coastal area as far north as Alaska, while 
increpitus, including its race mutatus, has its northerly limit in British 
Columbia. The adults fly late in the season after all possible breeding 
pools have disappeared. They occur in the edges of the forested areas 
surrounding the grassy mountain meadows and bite viciously both day 
and evening. On bright moonlight nights they continue their feeding 
throughout the night but ordinarily become quiet as soon as it is dark. 
The eggs are laid singly in batches of four to ten on the mud at the 
edge of receding grassy pools or in the crevices of the sun-cracked 
earth in the beds of previous pools. 

The race palustris ranges from the Sierra crest of California north 
to Crater Lake, Oregon, Washington, and along the coast to Alaska, 
and, by adding the range of the races mimesis and fitchi fitchi, the 
extent of the species reaches from the Paciflc to the Atlantic in 
Canada extending into the United States in Washington, Oregon, 
and California {palustris), in Montana {mimesis), and in Wisconsin, 
New York, and New England {fitchi). 
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AMbb (Ochlerotatus) squamiger (Coquillett) 

Cvlfx itqmmiger Ooquillett, Proc. XT. 8. Nat. Miis., \ol. 25, p. 85, 1902. 
Grabhamia de niedmam Ludlow, Canad. Entom., vol. 36, p. 234, 1904. 

Female. Head, Integument black; occiput with broad, curved 
scales at vertex grayish in median line, brownish at sides and flanked 
with flat white ones; erect, forked scales black; ocular bristles black, 



Fig. 27. Ar(lci> squamxger (Coq.) Male teimmaha. 

a clump of pale ones between eyes. Tori light brown without, darker 
within, with a patch of light scales; antennae black. Palpi short, 
black with a few yellow scales. Proboscis uniformly black scaled with 
an admixture of pale ones centrally and particularly below, which may 
be mistaken for a band. 

Thorax. Mesonotum black; vestiture of pale brown scales with a 
border and two indistinct median stripes of pale straw-colored scales. 
Scutellum grayish brown with white scales and black bristles. Coxae 
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paler; femora black and white scaled, black ones predominating aboTo, 
white ones below; knees white; tibiae black and white acaled; tarsi 
with first segment flecked with white scales, the rest black scaled with 
basal bands of white except last two segments of the fore- and last 
segment of mid-tarsi which are wholly black, rings of hind tarm wider 
than others. Claws toothed, -l.l-l.l-l.l. Wing scales broad and 
swollen, of equal numbers of black and white scales. Length of wing 
5 mm. Halteres pale, tips darker with white scales. 

Abdomen. Dorsal vestiture of black scales flecked with grayish 
yellow ones, a broad basal band of yellowish white scales on each seg¬ 
ment, triangularly expanded in middle and interrupted sublaterally 
forming a row of lateral white spots. Ventral vestiture of white scales 
with subapical, sublateral black spots. Cerci black. Body length 
5.5 mm. 

Male. Coloration similar to the female except basal abdominal 
bands wider; distal segments almost wholly white sealed. Palpi 
slightly longer than proboscis with long segment white banded in 
middle and with other nearly complete white bands both apically and 
basally, last two segments white scaled at bases. Claws toothed, 
1.1-l.i-l.l. Body length 6.8 mm.; wing length 5 mm. 

Terminalia (fig. 27). Basistyles about three times as long as width 
at base; dististyles slightly swollen centrally with apically inserted 
claws; apical lobes prominent with a few setae; basal lobes moderate, 
densely setose with differentiated spine arising in a clump of setae at 
dorsal, basal margins of lobes. Claspette slender, with its appendage 
a little more than half as long as basistyle, its shaft minutely spinose 
with two setae inwardly directed at base; appendage narrower at its 
base than shaft and continuing so to outer third where one side is 
triangularly produced to a point that is slightly recurved and then 
tapers rapidly to apex. Paraprocts prominent, upright, points 
heavily chitinized and recurved. Phallosome conical, inconspicuous. 
Lobes of ninth tergite with long spines. 

Larva (see fig. 13). Air tube less than twice as long as its width 
at base, slightly tapered at both ends; tracheal ampoules moderate, 
pecten of seventeen evenly spaced teeth, each tooth with two to four 
basal denticules; a multiple hair tuft at or just beyond middle. Anal 
saddle covering sides of segment, a single hair posteriorly. Dorsal 
and ventral brushs moderate; anal gills small and globular. Comb 
scales of eighth segment in triangular patch of from twenty-five to 
thirty scales, each scale with an even, though apically pointed fringe 
of stout thorns, many of them furcate and all arising from a common 
membrane. Mental plate triangular, apical angle m^ing angle of less 
than 90 degrees, lateral teeth stoutest and most widely separated 
although extreme lateral one smaller. Dorsal head hairs with upper 
pair in twos, lower pair single. Antennae slightly swollen at base, 
then tapered to apex, shaft sparsely spinose, a multiple hair tuft at 
the middle; apical armature without subapical insertions and con¬ 
sisting of two short setae and one long one, a conelike, pedicelated 
rod, and a palpus-lifet appendage, chitinous at base and membranous 
apically. 
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Squcundger is closely rdated to the Eastern fresh-water breeder, 
Aides grossbecki Dyar and Knab, but differs in having the typical 
short air tube of a salt marsh breeder, that of grossbecki being long. 
The male terminalia differ in that the appendage of the claspette in 
sqwmiger is angularly produced and long whereas that of grossbecki 
is short and smoothly widened. It may be separated from its 
cobreeder in the south. Aides taemorhyncus (Wied.), which also has 
basally white-ringed tarsi, by the fact that taemorhyncus is a brown 
mosquito with its proboscis very distinctly ringed with white. 
Squamiger is blackish and only rarely has the white scales of the 
proboscis concentrated in a definite area entirely encircling the pro¬ 
boscis in a clean-cut band. The larvae of these two forms, which often 
occur together, may be separated in the fourth stage by the complete 
ringing of the tenth (anal) segment by the anal saddle in taemo¬ 
rhyncus. Although the imagines of squamiger and dorsalis are never 
confused, the larvae are practically inseparable. The only character 
that is at all useful is the singleness (dorsalis) or doubleness 
(squamiger) of the upper pair of dorsal head hairs. Bred squamiger 
material invariably has these hairs double but dorsalis varies between 
having these tufts single or double or with one side single, the other 
double. 

This is the gray salt marsh mosquito. It is the only dark colored, 
day-biting mosquito of the Californian coast area. In habits and 
life-history it coincides with its northern cobreeder, Aides dorsalis 
(Meig.), except that it has never been observed to desert the brackish 
water of the salt marshes for breeding purposes although it migrates 
inland as freely as dorsalis. In migrating from the salt marshes, the 
adults (all females) follow the wooded, fresh-water creeks from which 
they spread laterally along their courses. This habit has caused the 
expenditure of large sums in treating these creeks as sources of infes¬ 
tation when they harbored only a few lazy, non-biting Theobaldia 
incidens (Thom.). The migrating females are vicious blood suckers, 
attacking all warm-blooded animals throughout the day but becoming 
particularly annoying just before dusk. 

The species is restricted to the Californian coast from San Fran¬ 
cisco Bay south to San Diego, reaching its greatest numbers at the 
northern end of its range. 
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Submenus ASdes Mei^. 

This subgenus is founded largely on the very short palpi of both 
males and females and confirmed by the peculiar modifications of the 
male terminalia, which have the dististyles articulated subapically and 
with long arm-like projections. The phallosome is conspicuous and 
heavily chitinized in contrast to the weak, almost membranous organ 
in the subgenus Ochlerotatus. 



/ 

Fig 2H, Aedis cinf}tus htmiifUm Dyar. Male termmalu. 


Aedes (ASdes) cinereus hemiteleiis Dyar^ 

Aedea cinereus Meigen, Syst. Beschr Bur. Zweifl. Ins, vol 1, p. 13, 1818. 

Aedes cinereus hcmiteleas Dyar, Ins. Ins. Mens, vol. 12, p. 179, 1924. 

Female. Head, Integument brown; occiput with wide stripe of 
golden brown, narrow, curved scales on vertex, sides with flat white 
scales flanked by yellowish ones; nape with upright, forked scales; 
ocular bristles black, clump of pale ones between eyes. Proboscis with 
uniform vestiture of brownish black scales. Palpi extremely short, 
black. Tori darker within, where there is a patch of dark scales; 
antennae black except second segment paler. 

8 The Palearctic Aedes cinereus Meig. differs in the adult from the general 
Kearetic form which Dyar has called Aedes ovnereus fusous O. S. This race, in 
turn, differs in the width of the stripe of narrow scales on the vertex from aU 
California specimens yet taken. 
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Thorax. Mesonotum foxy brown, clothed with narrow, curved, 
brown scales, paler around antescutellar space and extending along 
lateral posterior margins; a pair of indistinct dark stripes medially 
and a posterior, lateral pair. Scutellum grayish; vestiture of yellow 
scales and brown bristles. Pleurae pale brown. Coxae pale with flat 
white scales and pale bristles; femora and tibiae pale below and 
metallic brown above; tarsi brown. Claws toothed, -1.1-1.1-1.1. 
Halteres pale with brown knobs. Wing scales black. Length of wing 
3.5 mm. 

Abdomen. Dorsal vestiture of metallic black scales wdth narrow, 
basal white bands which widen on sides to form continuous or nearly 
continuous lateral stripes; first segment white scaled with a median 
black patch. Venter almost entirely white scaled, but with indications 
of a median dark stripe. Cerei black. Body length 3.5 mm. 

Terminalia (fig. 28), Basistyles short and pointed apically; disti- 
styles articulated subapically, with a basal arm and furcate tip; apical 
lobes absent; basal lobes represented by a shelf-like process, undercut 
basally, surface rugose and densely setose; beyond these lobes are 
smooth lacunae at apices of which are many strong setae directed 
apically. Claspette represented by appendage arising ventrad of 
basal lobe from membranous surface which joins the two claspettes 
across penis cavity. At level of upper edge of basal lobe, claspette 
divides into two slender arms, one extending across upper surface of 
basal lobe and bearing four setae apically and subapically a knot, also 
with setae, the olher arm, which is shorter, extending apically and 
bearing a single spine. Phallosome divided into two heavily chitinized 
lateral halves which form a lyre-like outline and are approximate. 
Paraprocts prominent, heavily chitinized, recurved, extending from 
convexity of phallosome to base of basal lobe. Lobes of ninth tergite 
prominent, lying just cephalad of basal margin of basal lobe, moderate 
spines present on apex and also on the three knobs occurring on lateral 
surfaces of lobes. 

Larva (fig. 20). Air tube three and one-half times as long as its 
width at base, uniformly tapered from base to apex; tracheal ampoules 
moderate; pecten extending over slightly more than basal half of air 
tube and consisting of from twelve to fifteen progressively wider 
spaced teeth; the last two or three, which are in addition to basal 
portion, are separated by greater spaces and are consequently con¬ 
sidered detached; last tooth followed by a three- to five-haired tuft 
which is distinctly beyond the middle. Anal saddle not ringing seg¬ 
ment and bearing a two- or three-haired tuft posteriorly. Dorsal hair 
and brush moderate, anal gills long, slender and pointed; ventral 
brush moderate, extending about length of gills, two small tufts pre¬ 
ceding ventral brush ventrally. Comb scales of eighth segment about 
sixteen in number, each scale with a long, sharp, apical thorn, lateral 
fringe minute and limited to basal part of scale. Dorsal .head hairs 
with both upper and lower tufts multiple. Mental plate acutely 
conical, apical angle less than 90 degrees; teeth subequal, those at 
lateral angles stouter, more widely separated, and with knobs inter¬ 
spaced with teeth. Antennae long, slender, and slightly curved, 
sparsely spinose with stout spines, a multiple hair tuft slightly before 
the middle; apical armature of two short setae and one long one and 
a conelike, pedicelated rod. 
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This small, blackish mosquito, as an adult female, is easily dis¬ 
tinguished by the reddish thorax and the lateral stripes at the sides of 
the abdomen. This latter characteristie is slightly variable in that ih.e 
lateral projections of the basal, white bands do not always extend 
quite to the apex of the segment in which case the lateral line is 
broken slightly. The adult male, although its mesonotum is black, is 



Fig. 29. Aides cwereus hemiteleus Dyar. Caudal end of larva and 
enlarged comb scale. 


easily distinguished by its very short palpi and characteristic termi- 
nalia. The larva is characterized by the detached teeth of its pecten, 
limited apically by the hair tuft, and the elongate air tube (3.5 x 1). 
These characters separate it from aU except the larva of vexans, from 
which it is distingui^ed by its sharp pointed mental plate and the 
multiple condition of the lower pair of dorsal head hairs. 

This species with its races is one of the most ubiquitous of the 
northern AMes occurrmg throughout the northern Holarctic. It 
passes the winter in the egg stage and appears in the early spring 
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diortly after the pools are formed. It is facultative in respect to the 
type of breeding pool, appearing in shallow, grassy sunlit pools or in 
deep forest pools. Wesenberg-Lund (1920) has pointed out a char¬ 
acteristic which the writer, through more limited experience, had 
believed to be a coincidence; viz., the restriction of the adults to the 
air strata near the ground. The adults are generally taken crawling 
about on vegetation near the ground and rarely rise high enough in 
flight to attack the face or neck. A person walking through a heavily 
infested area will be attacked on the legs by the females that are dis¬ 
turbed by his passage and, if the investigator sits on the ground, his 
whole person will be invaded. The adults walk wherever it is possible 
instead of depending on flight as other mosquitoes do. The females 
are inveterate bloodsuckers of mammalian blood, but the difficulty that 
they encounter in piercing the skin suggests that they are primarily 
adapted to obtain their blood from other and thinner skinned animals 
than man. 

In many parts of its range, where intermittent summer rains are 
common, a second straggling brood is produced late in the summer 
but in California only a single spring brood is present. The females 
are evidently long-lived for the writer has taken adult females that 
were crawling about in hummocks of dried Bryanthus at least two 
months after the nearby pools had dried. 

In California, this race is limited to the Sierra crest from Yosemite 
northward through Plumas County. The race fuscus occurs in 
Oregon, Washington, and across Canada to the Atlantic, dropping 
into the northern states along the border. 


Subgenus Agdimorphus Theob. (=Ecculex Pelt) 

This subgenus, like that of Aedes, is largely characterized by male 
structures. The only unique feature is the specialization of the male 
terminalia which lack a lancelike claspette. This is replaced by a 
hairy, strap-like lobe. Taxonoraically, the subgenus is weak, for, with 
the exception of the modified claspette, no characters are available for 
the absolute separation of all the members from its allies in the sub¬ 
genera Ochlerotatus and Aedes, Although more closely connected 
with AMes both structurally and in distribution, its inclusion with 
that subgenus would leave no distinctive character for the separation 
of Aedes from Ochlerotatus, 
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But one species, AMes vexans (Meig.)^ present in the Holarctic, 
the majority of the species occurring in the Oriental and Ethiopian* 
None has penetrated to the Neotropical and but one or two occur in 
the northern part of Australia. The subgenus represents a group 
close to the primitive stock of the genus AMes (sens, lat.). 


Aedes (ASdimorphus) vexans (Meig.) 

Culex vexans Meigen, Syst. Beschr. Eur. Zweifl. Ins., vol. 6, p. 241, 1820, 

Culex artieulatus Rondani, Bull. Soc. Entom. Ital., vol. 4, p. 30, 1872. 

Cidex mdlariae Qrassi, Bend, della R. Acad, dei Lincei, 1889. 

Culex sylvesirvt Theobald, Mon. Oulic., vol. 1, p. 406, 1901. 

Culex nocturnus Theobald, Mon. Culie,, vol. 3, p. 159, 1903. 

Culex montcalmi Blanchard, Les Moustiques, p. 407, 1905. 

Aedes sylvfsttis (Thoob.) Dyar and Knab,'Jour. New York Entom. Soc., 
vol, 14, p. 194, 1006. 

Culxcada mppom Theobald, Mon. Culic., vol. 4, p. 337, 1907. 

Culieada minuta Theobald, Mon. Culic., vol. 4, p. 338, 1907. 

Culex stenoetrus Theobald, Mon. Culic., vol. 4, p. 395, 1907. 

Culieada eruthrosops Theobald, Mon. Cube., vol. 5, p. 229, 1910. 

Culex pseudoBtenoetrus Theobald, Mon. Oulic., vol. 3, p. 343, 1910. 

Aedes euochruB Howard, Dyar, and Knab, Mosq. No. and Centr. Am. and 
W. I., vol. 4, p. 716, 1917. 

Female, Head, Integument black; occiput with yellow and' 
brown narro'w, curved scales on vertex with flat black ones followed 
by white flat ones on sides; erect, forked scales black and white; ocular 
bristles black, a clump of yellow ones between eyes; a rim of yellow 
scales surrounding eyes. Tori straw-colored without, dark within; 
antennae dark except second’’ segment is pale at base. Palpi black 
with a few white scales apically and basally on segments. Proboscis 
black with yellow scales intermixed at the middle below. 

Thorax, Mesonotum brown; vestiture of narrow, straw-colored 
scales, those of antescutellar space and lateral posterior margins almost 
white. Scutellum pale “with pale scales and pale brown bristles. 
Pleurae pale brown with whitish scales predominating although those 
of anterior portion are brown, bristles pale. Coxae yellow with white 
scales and pale bristles; femora with straw-colored scales below and 
a mixture of yellow and black ones above, the latter predominating; 
knees yellow scaled; tibiae similar but with some black ones below, 
tarsi largely black scaled but with some yellow ones intermixed par¬ 
ticularly on fir^?t segment; hind tarsi with narrow, basal rings of 
yellow scales on each segment; the mid- and fore-tarsi without rings 
on last segment. Tarsi of mid- and fore-leg with claws toothed, 
-1.1-1.1, those of hind leg generally simple, 0.0 or sometimes 1.0, or 
1.1. Ilalteres white. Wing scales dark brown with metallic luster. 
Length of wing 4.5 mm. 

Abdomen, Dorsal vestiture dull, brownish black with basal band 
of grayish scales widening on sides to extent that lateral triangles of 
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white thus formed reach nearly to basal band of next segment; first 
segpnent largely white scales; distal segments with a few white scales 
apioally on segments. Ventral vestiture of straw-colored scales with 
a medium black stripe sometimes appearing as median central spot 
with two subapical, sublateral spots, all three of which may be joined 
into an inverted ‘ by a very fine, black connecting line. Cerci black. 
Body length 5 mm. 

Male. Coloration as in female except dorsal abdominal bands 
wider, more suffused, and with little widening at sides. Palpi exceed¬ 
ing length of proboscis by length of last segment (an unusual length 
for subgenus A'edimorphus), long segment with white ring at middle, 
last two segments w’ith rings at bases. Claw\s all toothed, -1.1-1.1-1.1. 
Length of wing 4.5 mm. Body length 5.5. mm. 



Fig. 30. Aedes vexam (Meig.). Male termiiialia. 

Terminalia (fig. 30). Basistyles stout, about twice as long as width 
at base; dististyles stout, tapered and minutely setose at tips with 
subapical arms bearing a claw; apical lobes absent; well-formed, 
though shallow lacunae are smooth with a clump of setae at their 
apical extremities. Claspette, represented by a quadrate, hairy strap, 
bearing at its apical margin a row of stout setae. Phallosome stout, 
heavily chitinized and apparently formed from lamellate plates 
divided into two sections medianly. Paraprocts poorly developed. 
Lobes of ninth tergitc small, globular with a few stout, short spines. 

Larva (fig. 31). Air tube about three limes as long as width at 
base, tapered to apex from middle; tracheal ampoules moderate; 
pecten of twelve to fourteen evenly spaced teeth followed by one to 
three detached teeth and a multiple hair tuft; each tooth of basal 
portion of pecten a long slender thorn with an expanded base bearing 
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from two to four denticules with one generally larger than the rest. 
Anal saddle not ringing the segment, a two-haired tuft posteriorly. 
Dorsal and ventral brushes moderate. Anal gills long and pointed. 
Comb scales of eighth segment of twelve to fourteen scales in two rows, 
each scale with long central thorn and very minute basal fringe. 
Mental plate triangular, apex forming angle of about 90 degrees, teeth 
subequal, those on lateral margins stoutest. Dorsal head hairs with a 



Fig. 31. Aedes vexans (Meig.). Caudal end of larva and 
enlarged comb scale. 

distinct upper and lower pair, upper pair double or in threes, lower 
pair double. Antennae unifor^y and slightly tapered, sparsely 
spinose; a multiple hair tuft slightly before middle; apical armature 
of a long and short seta inserted very slightly subapically, and a cone¬ 
like, pedecilated rod, stout blunt spine, and palpus-like appendage, 
chitinous at base* and membranous i^ally. 

' Adults considerably varied in coloring, some specimens appearing 
distinctly gray white, while others brown. Dorsal banding of 
abdomen subject to variations in width and in amount of median con¬ 
striction so that soma in^viduals show very definite widening at sides 
while others have band approximately even. 
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Adults separated from other Aedes havng the tarsi basally banded 
by rather simple characters; taeniorhyncus distinguished by its white 
bandeduljlfoboscis; and those of the siimulans group of Ochlerotatus — 
squamiger, i'ncrepitus, and fitchi palustris —all have more or less white 
scaling on wings, those of vexans remaining uniformly brown. 

This ubiquitous bloodsucker breeds in greatest numbers in wooded 
swamps and along the edges of rivers subject to overflow. The eggs 
are deposited in typical Aedes fashion on the muddy edges of receding 
pools, four to eight being the average complement. If the eggs are 
deposited along the edge of the pool in the tiny depressions that are 
filled with water, they sink to the bottom immediately. Each egg 
is fusiform, roughly reticulated, and becomes shining black a few 
minutes after oviposition. 

Unlike the eggs of many Aedes, those of vexans hatch if moisture 
is supplied during the same season. This facilitates, in favored 
locations, the production of many broods during the season. At 
Bakersfield, the Kern river bottom is higher than the surrounding 
lands adjacent to its banks. With each rise of the river occasioned by 
melting snow or thunder storms at its sources, the riparian seepage 
fills low-lying depressions and|a new brood of vexans is produced. 
The species is single brooded in many sections where the spring flood¬ 
ing is the only source of moisture, as in the Sacramento Valley. The 
small tributaries of the Sacramento are raging torrents during the 
late spring and when they overflow' their banks numerous equally 
swift currents race through their wooded valleys. As the torrent 
subsides, the subsidiary channels are cut off from the main stream 
at intervals, and as soon as the contained water in these isolated 
meanders becomes stagnant, myriads of vexans larvae make their 
appearance. How the eggs laid during a previous season can with¬ 
stand the floods that move tree trunks, tear aw^ay great portions of 
the banks, and perform numerous Herculean tasks is a mystery that 
has never been explained; yet each year finds the same pools sw'arming 
with larvae hatched from eggs which must have been laid during the 
previous spring. In the northern Sacramento, the first (and last) 
brood emerges from April to May, the last larvae pupating during 
the second week in May. To the south, the freshets are earlier and the 
broods consequently emerge sooner. 

The species is Holarctic in range, occurring in northern Europe, 
Asia, and North America. In California, it is common from the 
Tehachapi northward through the central valley to the latitude of 
Bed Bluff wherever wooded stream beds are present. 
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Subgenus Oulioelaa Felt^ 

This group is unrepresented in the Palearctic region and^ range 
in the Western Hemisphere is distinctly southern. The main points 
which divide this subgenus from the other subgenera of Aedes are the 
absence of the apical lobe of the male terminalia and the presence of 
a well developed claspette. This combination forms one more link 
between Ochleoratatus with its full complement of basal and apical 
lobes and claspette and the subgenera Aedes and Aedimorphus with 
their modified claspettes and dististyles. The basistyles of Culicelsa 
are essentially as in Aedimorphus but the claspettes are as in Ochlero-^ 
tatus. The male palpi of the different species of the subgenus also 
show a range of variability that is suggestive of their intermediate 
position, some exceeding the proboscis by the length of the last seg¬ 
ment and others being only three-fourths as long as the proboscis. 


Aedes (Culicelsa) taeniorhyucus (Wiedmaiin) 

Culeic tafntorhynchvs Wiedemann, Dipt. Exot., p. 48, 3821. 

Culex damnosus Say, Jour. Acad. Nat. Soi, PMla., vol, 3, p. 11, 1823. 

Jedes taeniorhynckus (Wied.), Busc^ Smiths. Misc. Colls., toI. 52, p. 63, 
1908. 

Female, Head, Integument dark brown; occiput with narrow, 
curved, pale brown scales on vertex, those at side flat and white with 
a row of black flat scales caudad of the white scaled eye margins; 
erect, forked scales black and dense at nape; bristles dark. Tori 
brown with a patch of white scales on inner surfaces; antennae black. 
Palpi short, black, ends of segments with some white scales. Proboscis 
brownish black with a ring of white scales at middle. 

Thorax. Mesonotal integument dark brown; vestiture of narrow, 
curved, deep brown scales darker anteriorly and centrally, paler, 
almost white about antescutellar space and along lateral posterior 
margins. Pleurae dark brown, coxae paler and both sparsely clothed 
with white scales and pale bristles. Femora black scaled above and 
encircling tips, otherwise white; knees white; tibiae black with a few 
yellowish scales above and almost entirely so beneath; tarsi black 
except for some white scaling on first segment of fore- and mid-tarsi; 
hind tarsi with broad white basal bands, last segment wholly white. 
Claws toothed on fore- and mid-tarn, l.l-l.l-O.O. Wing scales black. 
Length of wing 3.8 mm. Halteres white. 

0 Among most American writers this snbgenus has been known as Taenuh 
rhyncua, Lynch'Anibaleaga erected the genus Taemorhyncus and made what he 
thought was Wiedemaati's taeniorhyncus the type. He had before him, however, 
as hSi descriptions Walker’s titUlans that American authors have placed in 
the genus MonsotUa Blanchard. As we must consider the facts and not the sup¬ 
positions, Tae'Morhyncua replaces Manaonia and the AHes element takes the name 
CuUcelsa Felt, ihe next generic name to be applied to this group. 
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Abdomen. Dorsal vestiture of black scales with narrow, basal, 
segmental bands of grayish yellow scales and bright, lateral, median, 
segmental spots becoming progressively larger posteriorly. Ventral 
vestiture of dull white scales with apical black bands, segments very 
narrowly fringed with white scales apically. Cerci black. Body length 
4.2 mm. 

Male. Coloration similar to female except basal bands of dorsal 
abdominal vestiture wider and lateral spots absent on anterior seg¬ 
ments. Palpi about same length as proboscis, long segment white- 
ringed before the middle, the last two at their bases. Claw formula, 
2.1-1.1-0.0. Body length 4.5 mm. Wing length 3.5 mm. 

Terminalia. Basistyles stout, lacunae present but indistinct; disti- 
styles decidedly swollen centrally with long, slender, terminal claws; 
apical lobes absent; basal lobes represented by slight elevations bear¬ 
ing many setae, those situated apically rather stout and short and 
those basally on lobes longer and more slender. Claspette with shaft 
minutely setose, slightly bowed, and bearing two setae inwardly, one 
near base and the other just beyond the middle; appendage nearly 
as long as shaft with long, slender, retrorse spur just beyond the 
middle, portion beyond spur narrowing to a dull point. Phallosorae 
inconspicuous, conical. Paraprocts with heavy chitinizations, tips 
recurved. Lobes of ninth tergite small and flattened with a very few 
stout bristles. 

Larva. Air tube short and stout, one and one-half times as long 
as its width at base, slightly tapered beyond the middle; pecten of 
evenly spaced teeth reaching about to middle of tube, each tooth a 
long thorn with two to four basal denticules. Anal saddle completely 
ringing segment; a single hair posteriorly; dorsal and ventral brushes 
well developed but short. Anal gills very short. Comb scales of eighth 
abdominal segment in a triangular group of eighteen to twenty scales, 
each scale spatulate with well developed thorns without a single 
apical differentiated thorn although apical ones stouter than those 
basally situated. Mental plate triangular with a large apical tooth, 
lateral ones more widely separated. Dorsal head hairs single. Antennae 
slightly and uniformly tapered, sparsely and minutely spinose, a 
multiple hair tuft at the middle; apical armature of a long seta and 
two short ones, a pedecilated coiielike rod, and a palpus-like append¬ 
age, membranous at tip and chitinous basally. 

The white banded proboscis and the generic characters of AMes 
(sens, lat.) are suflScient for the diagnosis of this mosquito in Cali¬ 
fornia as it is the only Aedes having the proboscis completely and 
distinctly banded. The larva is distinguished from all other Aedes 
larvae by its evenly spaced pecten, ringed anal segment, and evenly 
fringed comb scales of the eighth abdominal segment. 

Although this species is typically a salt marsh breeder and is never 
to be found breeding far away from this type of location, it is not 
definitely bound to brackish water. The majority of the members 
breed in water supplied by the monthly **rip^' tides, frequenting 



416 Vniversity of California Publications in Entomology t^ 


shallow marsh pools bordered by pickerel weed. They seem par¬ 
ticularly fond of man-made pools such as stagnant ditches or high 
water pools formed by dikes, railroad embankments, or similar 
obstructions. In the vicinity of salt marshes, they may be found in 
numbers in perfectly fresh, potable water but, although they migrate 
far inland, the author has never seen any evidence of breeding in fresh 
water that is not contiguous to salt marshes. 

The eggs are laid, like those of dorsalis and squamiger, on the 
muddy edges of the receding ^ools and evidently require months of 
dormancy before hatching. The first well-recognized brood emerges 
in April as the result of the March tide, and monthly thereafter 
throughout the summer. The peak of production is reached in the 
June and July broods, after which each monthly brood shows a 
diminution in numbers and a dilution with Aedes squamiger (Coq.). 

The species has the most rapid metamorphosis of any of the Cali¬ 
fornian species. The May brood passes through its developmental 
stages in approximately ten days and the June and July broods 
frequently require only eight days, the larvae developing in the first 
four days from the egg to the final larval instar. 

This is the brown salt marsh mosquito of southern California— the 
pest of the bathing beaches. It extends up the Atlantic Coast as far 
north as Connecticut and up the Pacific Coast along the southern part 
of the Californian coast to Santa Barbara, where it is replaced by 
Aedes dorsalis (Meig.). 


Aedes (Culicelsa) varipalpus (Coquillet) 

Cukx varipalpus Coquillett, Tanad. Entom., vol. 34, p. 292, 1902. 

Taeniorhyncus sierrensts Ludlow, Canad Entom., vol. 37, p. 231, 1905. 

Aedes varipalpus (Coq.) Dyar and Knab, Joui. New York Entom. Soc., vol. 

14, p. 200, 1906. 

Female. Head. Integument black; occiput with yellowish white, 
narrow, curved scales on vertex, those at side flat and white with two 
subequal patches of flat, black ones; nape with pale, erect, forked 
scales; bristles black. Tori dark with a large patch of white flat 
scales on inner sides; antennae black scaled except second segment 
which has white scales ringing basal portion or confined to inner side. 
Palpi about one-fourth the length of proboscis, black scaled except at 
apices of segments which are white scaled, the last segment promi¬ 
nently so, the others sometimes obscurely. Proboscis with black scales 
throughout. 

Thorax. MesOnottUP with integument black; vestiture of light 
yellow and foppery, narrow, curved scales forming very variable 
patterns in conjunction with bare stripes and areas; a tendency 
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toward production of a golden median stripe, Scutellum dark with 
white» flat scales and black bristles. Pleurae brown. Coxae paler, and 
both with flat scales and pale bristles; femora with black and white 
scales intermixed, white ones predominating basally, black ones, 
apically; knees white; tibiae with shining black scales, a scattering of 
white ones at both ends of segment; tarsi black scaled; those of hind 
leg with each segment broadly and sharply white-ringed at both base 
and apex, the last segment wholly white; those of mid- and fore-tarsi 
white-ringed at base and apex of first three segments, the last entirely 
black except for presence of a scattering of obscure yellow scales 



Fig. 32. Ae(1f>8 varipalpus (Coq.). Mule terminulia. 

corresponding to bands of hind tarsi; claws of fore- and mid-tarsi 
toothed, 1,1-1.1-0.0. Wing scales brown, a small white spot at base of 
costa. Length of wing 3.5 mm. Halteres pale. 

Abdomen, Dorsal vestiture of black scales with a narrow, basal, 
white band, extended in the middle triangularly and again laterally; 
first segment white scaled; posterior segments with some apical white 
scales. Ventral vestiture of white scales with apical black bands 
divided medianly by white scaling except on posterior segments; 
extreme apices of segments with some white scales. Cerci black. 
Length of body 4 mm. 

Male. Coloration as in female except dorsal abdominal bands not 
produced or constricted but forming broad, even bands. Palpi as 
long as the proboscis, bases of last two segments broadly ringed with 
white* that of long segment with a partial ring. Claws of mid- and 
fore-tarsi toothed, -2.1-2.1-0.0. 
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Terminalia (fig. 32). Basistyles conical, small, about two and one- 
half times as long as width at base; lacunae distinct but fallow and 
clothed with long setae; dististyles slender, very slightly swollen in 
the middle, with slender, apie^ claws. Apical lobes absent, basal 
lobes present as slight protuberances, heavily haired with slender 
uniform setae. Claspette with a stout, curved shaft and appendage 
of equal length, uniformly tapered to point without swellings or pro¬ 
jections. Phallosome almost membranous, cylindrical. Paraprocts 
not conspicuous, tips of chitinization revolute. Lobes of ninth tergite 
small with three or four stout bristles each. 



Fig. 33. Aedeg vanpalpug (Coq.). Caudal end of larva and 
enlarged comb scale. 


Larva (fig. 33). Air tube slender, approximately three times as 
long as width at base; tracheal ampoules swollen, with a distinctive 
widening into sac-like cavities in posterior part of thorax; pecten of 
nine to eleven evenly spaced teeth, each tooth with a broad base bear¬ 
ing from one to four denticules, one very much larger than the others; 
a multiple hair tuft, generally in threes at middle of tube. Anal 
saddle reaching halfway down sides of segment, a two-haired tuft 
posteriorly; dorsal brush reduced to a four-haired tuft and the single 
dorsal hair on each side, ventral brusJi also reduced in number of tufts 
and in length. Anal gills distinctive in that they are three-fourths 
the length of air tube, snowy white, and almost square tipped. Comb 
scdes of eighth abdominal segment in two rows totaling approxi¬ 
mately twelve scales, each scale slipper-shaped with broad toe and 
heel, apical half with fringe of very minute, hair-like thorns. Mental 
plate triangular with teeth snbequal, those at lateral margins stoutest 
and most 'vHdely separated. Dorsal head hairs single. Antennae 
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smooth and entirely nnspined, with very little taper; a single hair in 
the middle; apical armature of two short setae and one long one, a 
conelike, pedicelated rod, and a palpusdike appendage, chitinous at 
base and membranous apically. 

The bright white markings of the legs at both bases and apices 
of the tarsal segments immediately distinguish this Aedes. Aedes 
dorsalis (Meig.), which shares this type of banding of the tarsi, is 
easily differentiated by the dull yellowish, indistinct banding and its 
generally brown color. The larvae are easily distinguished with the 
naked eye by their long, white, swollen gills, bright brown head, and 
their snaky chironomid-like progress in the water. Microscopically, 
the distinctive characters are the smooth, unspined condition of the 
antennae and the minute fringing of the slipper-shaped comb scales 
of the eighth abdominal segment. 

This tiny mosquito is one of the most interesting of the Californian 
species. The eggs, deposited on the sides of tree holes harboring 
water, hatch whenever they are wet by the rising waters. There is 
some evidence that the eggs may drop off after a period of desiccation 
or, as an alternative method, the larvae may hatch without the inter¬ 
vention of actual wetting and fall into the water below. The straw- 
colored larvae with bright brown heads and enormously developed 
gills swim about their secluded medium with snake-like movements, 
but spend most of their time with their heads and thoraces buried in 
the silty deposit at the bottom of the tree holes. Transferred to a glass 
vial in their natural medium, all that can be seen of the larvae is a 
host of lashing abdomens protruding from the settled deposit. 

The developmental period is extremely long, lasting from one to 
seven months. Although there is an intermingling of the broods, 
there are two pronounced peaks, one in the early summer and another 
in the fall. The fall adults deposit eggs which produce the larvae that 
over-winter. In May of the following spring, these larvae are full- 
grown and pupate in a leisurely fashion to emerge as adults in late 
May or June. The eggs of this generation undoubtedly furnish the 
starting point for the fall brood, but there is such a straggling of the 
early summer emergences that it is difficult to state this positively. 

Mating takes place near the host, the males frequenting the 
vicinity of the victims of the females. In doing this, they give every 
indication of preparing to bite but are not able to pierce the skin. 
The females are so small that they easily pass through a fourteen or 
sixteen mesh screen and constitute a serious plague when they become 
numerous. 
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The live oaks (Quercus agrifolia Ne4) and the valley oaks {Quercus 
lobaia Ne£) furnish the most favorable breeding places. 

The species occurs throughout the Pacific Coast region from south¬ 
ern California to British Columbia. In California, they are found 
wherever their favorite breeding trees occur, but become numerous 
and consequently troublesome only in sections of the southern part of 
the State and throughout the central valley. 


Genus Culex Linnaeus 

Culex Linnaeus, Syst. Nat., ed. 10, p. 602, 1758. 

Melanoconops Theobald, Mon. Oulie., toI. 3, p. 178, 1903. 

Lasioconops Theobald, Mon. Colic., voL 8, p. 235, 1903. 

Melanoeonion Theobald, Mon. Culic., vol. 3, p. 238, 1903. 

Eeptaphlebomyia Theobald, Mon. Gulie., vol. 3, p. 336, 1903. 

Jedtmts Lutz, in Bourroul, Mosq. do Brazil, p. 54, 1904. 

Eeoculex Byar, Proc. Entom. Soc. Wash., vol. 7, p. 45, 1905. 

Tinoleates Coquillett, Proc. Entom. Soc. Wash., vol. 7, p, 185, 1905. 
Micraedea Coquillett, Proc. Entom. Soc. Wash., vol. 7, p. 185, 1905. 
Onophodeomyia Thoobald, Jour. Econ. Biol., vol. 1, p. 21, 1905. 
Triohopronomyia Theobald, Ann. Nat. Mus. Hung., vol. 3, p. 98, 1905. 
Carrollia Lutz, Imprensa Med., p. 81, 1905. 

Paeudoheptaphlehomyia Ventrillon, Bull, Mus. Nat. Hist., Paris, p. 427, 

1905. 

laoatomyia Coquillett, XJ. S. Dept. Agr., Bur. Entom., Tech, Ser. 11, p. 16} * 

1906. 

Mochloatyrax Byar and Knab, Jour. New York Entom. Soc., vol. 14, p. 233, 
1906. 

Jameaia Christophers, Sci. Mem. Med. Ind., n.s., no. 25, p. 12, 1906. 
Culiciomyia Theobald, Mon. Culic., vol. 4, p. 227, 1907. 

Aporoculex Theobald, Mon. Culic., vol. 4, p. 150, 1907. 

Paeudoculex Theobald, Mon. Culic., vol. 4, p. 318, 1907. 

Leuoomyia Theobald, Mon. Culic., vol. 4, p. 372, 1907. 

Microculex Theobald, Mon. Culic., vol. 4, p. 461, 1907. 

Ocideomyia Theobald, Mon. Culic., vol. 4, p. 515, 1907. 

Neomelanoconion Newstead, Button, and Todd, Ann. Trop. Med. and Par., 
vol. 1, p, 31,1907. 

Pectinopalpua Theobald, Ann. Mag. Nat. Hist,, ser. 8, vol. 5, p. 375, 1910. 
Eumelanomyia Theobald, Mon. Culic., vol. 5, p. 114, 1910. 

Phalangomyia Byar and Knab., Ins. Ins. Mens., vol. 2, p. 58, 1914. 
Climacura Howard, Byar, and Knab, Mosq. N. and Centr. Am. and W. 1., 
vol. 3, p. 452, 1915. 

Tranacul%cia Byar, Ins. Ins. Mens., vol. 5, p. 184, 1917. 

Caoooulex Byar, Ins. Ins. Jjens., vol. 6, p. 100, 1918. 

Choeroporpa Byar, Ins. Ilok. Mens., vol. 6, p. 103, 1918. 

Helcoporpa Ins. Ins. Mens., vol. 6, p. 125, 1918. 

JSuhonnea Ins. Ins. Mens., vol. 7, p. 150, 1919. 

Barrandim Dflwai^, Bull. Entom. Bes., vol. 12, p. 382, 1921. 
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This is essentially a genus of tropical and subtropical mosquitoes. 
Only one species has a purely natural Holarctic range, Culex apicalis 
Adams, hut two other species, Culex pipiens L, and Culex quinque- 
faseiaius Say, have followed the commerce of the world and are now 
cosmopolitan. Edwards (1921) has recently pointed out that the genus 
is characterized by the presence of pulvilli, which have been overlooked 
and even stated as absent by most authors. In addition to this rather 
difficult determination, the genus is easily distinguished from other 
Californian genera by the blunt abdomen of the female; the trilobed 
condition of the scutellum; the absence of prespiracular bristles; and 
the presence of microtrichia on the wing membrane. The first char¬ 
acterization precludes A 'edes; the second. Anopheles; the third, 
Theobaldia; and the last, Uranoiaenia. Other characters that dis¬ 
tinguish the genus are; tarsal claws of the female always untoothed; 
eyes contiguous or nearly so above the antennae; first segment of the 
hind tarsi as long or longer than the tibiae; cerci short, broad, roof¬ 
like; and the three spermathecae nearly always of equal size (although 
one may be slightly larger). The male terminalia are decidedly dis¬ 
tinctive. The basistyles bear subapical lobes which are ornamented 
with modified setae, but the basal lobes and claspettes of AMes are 
absent. In their place, the phallosome has become richly ornamented 
with lamellate or outspreading plates or horns laterally, and the 
parameres or inside walls of the penis cavity have become heavily 
chitinized and conspicuous. The chitinization of the paraprocts takes 
two characteristic phases, occurring as a dense crown of heavy spines 
or as pectinate crests. The appearance of the paraprocts is the easiest 
and most reliable guide in the generic determination of Culex termi¬ 
nalia. The modifications of the subapical lobe and the heavy orna¬ 
mentation of the lateral plates of the phallosome have accomplished 
the same results in the excavation of the inner and anal surface of the 
basistyles as has the production of the basal and apical lobes and 
claspette in Aides, Lacunae are present on the inner surface of the 
basistyles of Culex, but they have not produced the distinct dorsal 
and ventral flaps of Acdes, They seem to be formed by the inward 
curving of the ventral edge and the projection of the base of the sub¬ 
apical lobe, thus leaving a hollow molded to the outline of the 
proctiger and the.phallosome. 

The larvae are characterized by long air tubes, generally with 
several multiple hair tufts; by having the anal saddle completely 
encircling the segment in the full-grown larva; by lacking other 
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chitinons plates on the abdominal segments except for hair insertions; 
by dorsal head hairs double or multiple and in a transverse alignment; 
by antennae notched for the insertion of the hair tuft and unspined 
beyond that point. 

The species occurring in the United States are divided into five 
snbgenera on the basis of the male terminalia: Neoculex Dyar, Cvlex 
Linnaeus, Melanoconion Theob., Choeroporpa Dyar, and Mochlo- 
styrax Dyar and Knab. Of these, three are represnted in California, 
Neoculex, Culex, and Choeroporpa. They tabulate as follows: 


1, ParaproctB tufted with Bpines.. 2 

Paraprocts pectinate. Ohoeroporpa Dyar. 

2. Phallosome simple. Neocalfloc Dyar. 

Phallosome ornate.....OuIOK Linnaeus. 


KEY TO CALirOENIAN SPECIES OF CULEX 
Adults 

1. Proboscis banded with white. 2 

Proboscis unbanded ... 3 

_ f 

2. With Y’Shaped dark marking on venter of each abdominal segment; a white 

line on outside of femora and tibiae.tarsalla Coq. 

With black median spot on venter of each abdominal segment, without white 
line on outside of femora and tibiae...stigmatocKmia Dyar.. 

3. Tarsi without pale rings... 4 

Tarsi with pale brown rings at both ends of segments.temltaiiB Walker 

4. Dorsal abdominal bands basal.-.*... 6 

Dorsal abdominal bands apical.apicaJis Adams. 

Dorsal abdominal bands absent. 5 

5. Vertex of head with broad, ovate scales...anipa Dyar. 

Vertex of head with narrow, hair-like scales.badgerl Dyar. 

6. Thorax light red before; mesonotum clothed with hair-like scales. 

.erytlirotlioraz Dyar. 

Thorax not light red before; mesonotal scales normal. 7 

7. Abdominal bands widest in the middle, separated from lateral spots. 

.......uiuiimuefaaciatiui Say. 

Abdominal bands normal, contiguous to the lateral spots.plpiaout L, 


Larvae 

1. With four or more pairs of tufts on air tube. 2 

With one pair of tufts and a few scattered single hairs.....Jtaitltaiui Walk. 

2. Subapical tuft of air tube moved laterad out of line. 3 

All tufts of air tube in line ..... 6 

3. Subdorsal hairs of third and fourth abdominal segments double. 4 

Bubdorsal hairs of thl^rd and fourth abdominal segments single or in threes.... 6 

4. Air tube 7 1; iMIpeiM ....BtytbratJlortkX Dyar. 

Air fube 5x1, fusifcjrm......plpleiDB L. 
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5« Subdorsal hairs of third and fourth abdominal segments single.. 

-...quiiuiuefaaclatnB Say. 

Subdorsal hairs of third and fourth abdominal segments in threes. 

.....jM^igmatosoma Byar. 

6. Air tube 4x1, subdorsal hairs of third and fourth abdominal segments in 
threes.-...-.*.u...taxaali0 Coq. 

Air tube 7x1, subdorsal hairs of third and fourth abdominal segments 
double. ai>lcali8 Adams 

The larvae of C. anips Dyar and C. hadgeri Dyar are unknown. 


Male Terminalia 


1. Paraprocts with a tuft of apical spines. 2 

Paraprocts with a comb-shaped apical process.anips Dyar. 

2. Lateral plates of phallosome furcate. 3 

Lateral plates of phallosome not furcate.apicalls Adams. 

3. Subapical lobe with five or six appendages... 4 

This part with additional appendages. 7 

4. Outer plate of phallosome denticulate . 6 

This plate entire... 5 

5. Toothed plate of phallosome with the hornlike arm moderate, but little 

exceeding the teeth.ersrthrothoraj: Dyar. 

This plate with the hornlike arm long, flattened, and projecting....badgMl Dyar. 

6. Leaf of subapical lobe clublike; outer spines of crest of paraprocts blunt and 

broad.tarsaUB Coq. 

Leaf of subapical lobe and spines of crest of paraprocts normal. 

.BtagmatOBoma Dyar. 

7. Inner process of phallosome long, leaf-like and extended. 8 

Inner process of phallosome short.territaaB Walk. 

8. Inner process of phallosome expanded leaf like distally; without a blunt 

tubular process .quinquefaBdatUB Say, 

Inner process of the phallosome long and curved but not expanded distally; 
one process thick and tubular.pipleoB L. 


Subgenus Choeroporpa Dyar 

This subgenus has its greatest development in Dutch Guiana 
(Surinam) but occurs to the north and south in temperate climates. 
It shares with the subgenera Melanoconion and Mochlostyrax the 
flattened aspect of the paraprocts with their distal projections, and 
is separated from them by its elongate dististyle with a snoutlike tip, 
the former having the clasper normal, the latter with a capitate tip. 
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Oiil«s (Ohoeroporpa) anips Dyar 

Culex anip» Vyar, Ina, Ins. Mens., voL 4, p. 48, 1916. 

Malb.^** “Proboscis long, moderately slender, scarcely at all 
swollen apically, smoothly black scaled, the labellae paler and brown¬ 
ish, smooth, without setae. Palpi long, slender, smooth, far exceeding 
proboscis, the first segment reaching nearly to end of palpi, with a few 
stiff black setae at its tip; second and third segments slender, smooth, 
upturned, the third with a few short setae, all black-scaled. Antennae 
plumose, the last two segments long and slender. Occiput clothed 
with appressed blackish scales, the margins of the eyes broadly white- 
scaled; erect forked scales on the nape brownish. Mesonotum dark 
brown, thickly clothed with narrow curved bronzy-brown scales, the 
submedian rows of black setae forming two darker lines. Pleurae dull 
greenish with a few white scales. Coxae pale, a little greenish. 
Abdomen subcylindrical, flattened, expanded at tip; dorsal vestiture 
deep black, slightly blui^, no dorsal bands, a series of rounded white 
lateral spots, basally on the segments, faint on the first four segments, 
distinct on the next three; ventral segments broadly black-scaled at 
apices, dull whitish at bases, the colors suffused, not sharply banded; 
lateral ciliation of weak, short recurved hairs, very slight. Wing 
scales black, the stems of the fork cells short. Legs rather long and 
slender, clothed with black scales; femora white beneath, narrowly so 
nearly to apex, no knee-spots; femora and tibiae with a very few black 
bristles. 

“Length, body, about 3 mm.; wing, 2.5 mm. 

^'Terminalia, The clasp-filament [dististyle] is thickly snout¬ 
shaped, with a crest of rather long hairs on top; the tip curves up in 
a sharp point, the spine being slender and not appendiculate. The 
outer division of the lobe of side piece [basistyle] has two slender 
arms, the outer one of which bears a large leaf; the inner krm has 
the short filament apical, the long one subapical; middle filament at 
base of inner arm; no others; a seta on the stem below the outer arm. 
Second uncal plate furcate, one limb horn-like; no third spine; but 
on the slender first plate, from which the basal hooks arise, is a stout 
spine about the middle. Basal lobes [lobes of ninth tergite] very 
small, irregularly triangular. 

“Female. As in the male except palpi short, about three times as 
long as the clypeus; antennae with the segments subequal; abdomen 
■with the white lateral spots larger, subtriangular, venter sordid white- 
scaled, only the last segment marked with black, 

“Length: Body, about 3 mm.; wing, 2.8 mm. 

“Larva. Unknown. Pupae exceedingly minute,*’ 

This species has been taken at only one point by a single investi¬ 
gator. D;^ bred the type material from pupae taken in an isolated 
pool at mouth of the San Diego River in the early part of May, 
1916. llie pool ^as*» large one, 50 by 300 feet, deep, with a fringe of 

Ins. Ins. Meas., vol. 4, pp. 48-49, 1916, and vol. 8, pp. 54-66, 1920. 
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cat-tails and mats of Lemna. Erythroihorax larvae were present as 
well as fish. The writer diligently searched for larvae of this species 
in June of 1918 at the type locality but no larvae or adults of this 
species were found, catches being almost entirely made up of Culex 
eryihroikorax Dyar and Theohaldia inornata (Will.). It is the sole 
representative of the subgenus not only in California but on the entire 
west coast of the United States. 


Subgenus Neoculex Dyar 

Edward (1921) has submerged tliis subgenus within Culex (sens, 
sir.) on account of the fact that the characters of the male terminalia 
are connected by a series of gradations through other allied species, 
such as Culex sinensis Theob. and Culex quasigelidus Theob., with the 
typical Culex structure. While this is \mdoubtedly true, we have 
retained the subgenus for the sake of consistency with our treatment 
of Aedes (sens, lat.), where similar interrelations have been pointed 
out among the recognized subgenera. Also the distribution of this 
species as the only natural member of both the Palearctic and Nearctic 
regions justifies a subdivision if upheld by structural characters. 
No larval characters are present that separate the subgenus, but the 
phallosome is much simpler than in Culex (sens. str.). The plates of 
this organ lack the prominent processes of Culex (sens, sir.) so that 
the phallosome has the appearance of being formed of two lateral 
upright plates without ornamentation but joined together by a ventral 
bridge about halfway down from the apex. 


Culex (Neoculex) apicalis Adams^^ 

C'ulex apxcalis Adams, Kans. Univ. Sci. Bull., vol. 2, p. 26, 1903. 

Culex aetgenfi Theobald, Mon. Culic., vol. 3, p. 218, 1903. 

Culex saxatilis Grossbeck, Canad. Bntom., vol. 37, p. 360, 1905. 

Culex fricki Ludlow, Canad. Entom., vol. 38, p. 132, 1906. 

Culex pyrenaxcus Brolemann, Ann. Soc. Entom. France, vol. 87, p. 427, 1919. 

In California, this mosquito, through a misinterpretation in this country, has 
been called, for many years, CuXex territans Walker, while thp species to which 
territana righ^ully belongs has been called restuans Theobald. Edwards of the 
British Museum has compared Walker’s type territans with Theobald’s restuans 
and finds them to be identical. Terrxtans takes precedence and must hereafter be 
applied to the species known in this country as restuans. The Holarctic form 
previously known as territans was referred by Dyar to saxatUis Grossbeck, 1905, 
in the belief that apicalis Adams, 1903, was antedated by Theobald’s apicalis, 
1908, from Brasil. Theobald, believing that Adams’ spe^es antedated his, in 
1910 changed his apicalis to neoapicdlis. The name testaccus Van der Wulp, 1867, 
has also been applied to this species as well as to an Aedes, but fixmUy has been 
associated definitely with Taeniorhyneus perturbans Walk., of which it becomes 
a synonym. 
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Fbmaije. Head. Occiput brownish with narrow, curved cream- 
colored scales, margins of eyes and lateral areas of head whitish scaled 
with a black spot in some specimens; nape with brown, upright, forked 
scales. Proboscis uniform with brownish scales, a few yellow ones at 
tip. Palpi one-fifth to one-fourth the length of proboscis, brownidi 
black. Tori pale on outer surfaces, dark within; segments of antennae 
with a brown pilosity, hairs of whorls sparse and black. 



Thorax. Mesonotum brown with two longitudinal dark lines; vesti- 
ture of pale brown, curved scales, paler at margins and in antescutellar 
space; two yellow circles may or may not be present on the mesonotum 
subdorsally. Scutellum paler, with many tiny, pale, curved scales and 
brown bristles. Postscutellum nude, greenish brown with a median 
earina Pleurae brown with white scales and bristles. Coxae brown 
with a few white scales; femora dark with some pale scales below; 
tibiae white below nearly to tip, bronzy black above; knees minutely 
white; first tarsaf segment minutely white at base otherwise tarsi 
black; claws simple, O.O-O.O-O.O. Wing scales dense, linear, and black. 
Halteres pale with a pale or dark knob. 
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Abdomen. Dorsal vestiture bluish black with broad apical band 
of sordid white scales widening at sides. Ventral vestiture sordid 
white with dark membranous line basally on each segment caused by 
absence of scales. Body length 3.0 mm. 

Male. Coloration as in female. Palpi somewhat thickened apically, 
long, exceeding length of proboscis by length of last two segments. 
Antennae with last two segments long and black, the others short and 
pale. Claw formula, l.l-l.l-O.O. Body length 4.5 mm. 

Terminalia. Subapical lobes not prominent, each bearing seven 
appendages, two of which are rod-like, expanded at tip, the next two 
serrated, and other three simple setae. Basal portions of basistyles 
thickened. Parameres small and inconspicuous. Median processes of 
phallosome erect, pointed, and longer than tufted paraprocts. Lobes 
of ninth tergite small and globular. 

Larva (fig. 34). Air tube seven times as long as its width at base, 
slender, tapering to expanded apex; pecten on basal third of tube of 
evenly spaced teeth, each tooth with from two to four denticules 
basally; four hair tufts on each side of air tube beyond pecten. 
Lateral comb of eighth segment of many scales, each scale spatulate 
distally and fringed with fine, even thorns. Anal segment long and 
narrow, ringed by a plate bearing single lateral hair on each side. 
Anal gills rounded, longer than segment. Head extremely large and 
quadrate, antennae long, thickened basally, and finely spinose to 
multiple hair tuft situated about two-thirds of length from head; 
apical third slender, smooth, and bearing two long hairs before the 
apex, which bears a digit, a short and a long hair. Dorsal head hairs 
variable; sometimes both single but Californian specimens tend to 
have upper ones double and lower ones single. Mental plate roughly 
quadrate, apical tooth largest, with series of subequal ones on each 
side followed by two small ones on each side at lower corners. 

Although confusion in the taxonomy of this species has given rise 
to many conflicting observations, the species may be readily dis¬ 
tinguished in the adult form from all other Californian species by its 
apical white abdominal bands. Moreover, it is unique in many ways. 
The larval form is marked by its relatively large, quadrate head and 
long, slender air tube, and by a characteristic translucent appearance, 
which makes it almost phantom-like in the dark, deep, woodland 
pools that are its breeding grounds and favorite haunts. The writer 
has noted them to be the sole inhabitants of such pools when the latter 
are covered with Lemna mats. Their long breathing tubes may facili¬ 
tate their existance under such conditions. The females confine their 
blood meals to cold-blooded animals and possibly to frogs alone, these 
furnishing the only hosts that the writer has noted. Both males and 
females are attracted to human beings but, although they probe and 
prospect about on the exposed skin, they have never been observed to 
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bite. The writer spent two summers in a cottage surrounded with 
pools containing apicalis larvae, yet adults were never taken in the 
house. 

The eggs are deposited in rafts above the water level. It has 
always been supposed that rising water submerged these eggs and 
caused their hatching. Yet, after early summer, when the breeding 
waters are gradually declining, all stages of larvae are constantly 
present, which would indicate that one of two possibilities happens. 
The larvae may be able to hatch without wetting and fall into the 
water below like tabanids,^* or, as the season grows drier, the attach- 
n^ent of the eggs may dry up until the eggs fall off into the water and 
the hatching ensues. 

The species is found along the Atlantic seabord, throughout the 
Gulf states, and extending up the Mississippi Valley to Illinois, and 
on the Pacific Coast in California, where it occurs in the central 
valleys in wooded localities. It is not prevalent in the southern part 
of the State but may be far more widespread than present collections 
would indicate, as it is necessary to do intensive collecting or breeding 
work in order to secure specimens. 

Subgenus Culex Linnaeus 

t 

The subgenus, on account of the multiplicity of subgenera that 
have been erected, is accurately delineated only by the characters of 
the male terminalia. The undivided subapical lobes, each bearing five 
or more appendages, the paraprocts with a tufted crown, and the 
phallosome with well developed processes, all unite to characterize this 
stibgenus. The subgenus is, in turn, divided into groups, the American 
species falling into six groups called according to their representative 
Species the pipiens, territans, salinarius, farsalis, corniger, and 
coronator groups. The first four groups are represented in Cali¬ 
fornia. Of the last two groups, corniger is represented in the United 
States by the name species only, as is also coronaior^ the former 
occurring only in the tropics, touching this country in southern 
Florida, and the latter reaching into southern Texas from northern 
South America. With the exception of the subgenus Neoculex, this 
group represents the most northerly remnant of the genus Culex and, 
as is therefore to be expected, furnishes the majority of the repre¬ 
sentatives of this genus in temperate North America. 

F. W, 0 ^Oonaor (Bes. Mem. London School of Trop. Med., vol. 4, London, 
1923, abstract) has observed this procedure in Aedea paeudoaouteUaria Theob. 
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Group pipiesB 

This group includes Culex pipiens L. and Culex quinquefasciatus 
Say. It is separated from the other groups by having eight append¬ 
ages on the subapical lobe of the male terminalia. 


Gulez (Oulez) pipimis Linnaeus 

Culex pipiens Linnaeus, Bjst. Nat., ed. 10, p. 602, 1758. 

Culex eonsohrinus Bobineau-Desvoidy, Mem. Soc. d'Hist. Nat. Paris, vol. 8, 
p. 408,1827. 

Ctdex haematophagus Ficalbi, Bull. Soc. Entom. Ital., vol. 28, p. 287, 1893. 

Culex pallena Coquillett, Proc. IT. 8. Nat. Mus., vol. 21, p. 303, 1898. 

Culex varioannulatus Theobald, Mon. Cube., vol. 3, p. 198, 1903. 

Culex azoriensis Theobald, Mon. Culic., vol. 3, p. 210, 1903. 

Culex osalcaensis Theobald (female), Mon. Culic., voL 4, p, 439, 1907, 

Culex comitatus Dyar and Knab, Proc. Entom. Soc. Wash., vol. 11, p. 35, 
1909. 

Culex quasiguiarti Theobald (female), Mon. Culic., vol. 5, p. 374, 1910. 

Female. Head, Integument brown; occiput with brownish white, 
narrow, curved scales on vertex, sides and ocular margins with some 
flat white ones; erect, forked scales on nape brown and white. Tori 
yellow on outer sides, deep brown within; antennae black. Palpi one- 
flfth as long as proboscis, black. Proboscis brownish black with some 
pale scales below, particularly in the middle. 

Thorax. Mesonotum with brown integument, two darker, median, 
bare lines on anterior part; vestiture of narrow, golden brown scales 
uniform. Scutellum brown with pale scales and bristles. Pleurae and 
coxae pale brown with straw-colored scales and brown bristles. 
Femora metallic black above, knees and undersides white; tibiae dark 
above, white below; tarsi black scaled with a few pale scales below. 
Claws simple, O.O-O.O-O.O. Wing scales dark brown. Length of wing 
4 mm. 

Abdomen. Dorsal vestiture of metallic black scales, with irregular, 
basal, segmental bands of white, wide in the middle, narrowed at 
sides where they join basal, triangular patches extending entire 
length of se^ent; last segment white scaled with median black spot. 
Ventral vestiture of straw-colored scales. Body length 3.5 mm. 

Male. Coloration similar to female except basal, white, abdominal 
bands are broad, showing little lateral constriction. Palpi exceed 
proboscis by length of last segment which, with next to last, is some¬ 
what swollen and has some white scales beneath; long segment with 
narrow basal white band. Claw formula, l.l-l.l-O.O, 

Terminalia. Basistyles about twice as long as wide; each subapical 
lobe with eight appendages, beginning at apical end: a seta, a leaf, a 
flattened seta, two normal setae, and three rods.^® Parameres heavily 

18 Although the number of appendages appears to be constant, there is a varia¬ 
tion in the form of the spines and rods basad of the leaf.^ 
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ohitinized and very prominent. Median processes of phallosome long, 
band-like, pointed, and bent outwardly at right angles at apex of 
paraprocts; two processes (generally becoming the outer pair in balsam 
mounts) tubular, oblique, triangular in cross-section, and truncated 
at tip, those forming third pair pointed and oblique. Paraprocts 
crowned with dense tuft of stout bristles. 

Larva. Air tube four times as long as its width at base; pecten 
of nine to eleven evenly spaced teeth on basal third of tube, each tooth 
with four basal denticules; four hair tufts present, subapical one out 
of line, the two basal tufts generally six-haired, apical pair two¬ 
haired. Anal saddle ringing segment. Dorsal and ventral brushes 
well developed. Anal gills bluntly pointed, as long as anal segment. 
Comb scales of eighth abdominal segment in a triangular patch, each 
scale evenly fringed. Subdorsal abdominal hairs from third to sixth 
segment double. Mental plate roughly quadrate, apex triangular, 
apical tooth stouter than rest. Dorsal head hairs multiple. Antennae 
spinose and swollen on basal two-thirds, apical third, which is marked 
off by multiple hair tuft, slender, smooth with two long setae sub- 
apically inserted, apical armature of a short pedecilated digit, a long, 
and a short seta. 

The species is not easily separated in the Californian form from 
Culex quinquefasciatus Say. In Imperial County both species occur 
together and careful determinations of adult females on the basis of 
the dilferentiation in the continuity of the basal bands is necessary 
to separate the two. Slight color variations between grayish brown 
and brownish gray generally offer a provisional indication. The con¬ 
nection of the basal bands with the lateral spots separates pipiens 
from quinquefasciatus, which has the lateral spots detached from the 
basal bands. The average variation is sufl&cient to make an accurate 
determination of the border-line specimens problematical unless sup¬ 
ported by larval or male material. The larvae may be separated by 
the subdorsal tufts of the third and fourth abdominal segments, those 
of pipiens having these tufts two-haired and those of quinquefasciatus, 
single. The male terminalia differ in that pipiens has a pair of 
tubular, truncate, oblique processes, while the homologous processes 
of quinquefasciatus are upright and pointed. 

It is interetsing to note that Culex comitatus Dyar and Knab, 
which represents the Californian race of pipiens, is identical with 
Culex pollens Coq. of Japan. The subspecies differ only in the varia¬ 
tion of the phallosome plates of the male terminalia. Edwards (1921) 
has pointed out that this subspecies represents an intermediate step 
between pipiem and quinquefasciatus (see discussion under Culex 
quinquefasciatus Say). 
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This Gompaniou of man is seldom found far from human habita¬ 
tions, where it utilizes all available sources of water from the fresh 
supply of ornamental fountains to the polluted water of cesvspools. 
It has a predilection for waters of high pollution and will even leave 
the vicinity of man's domiciles to breed in the fertilizing water of 
sewage farms. The writer once took pipiens larvae in pools on the 
floor of a little used storm sewer over one hundred and fifty yards 
from the entrance. It is probable that its association with man is 
caused by its attraction to breeding waters contaminated by sewage 
as it is a ferocious biter of birds, apparently preferring avian blood 
to that of the mammals. Under the present sanitary regime of most 
communities, its favorite breeding grounds are rapidly disappearing, 
and the species, although able to breed in purer water, is apparently 
on the wane. The stress that has been placed, in anti-mosquito edu¬ 
cation, on the tin can, rain barrel, and incidental water container has 
probably done much to hasten the diminution of this species. 

It is a cosmopolitan species in temperate climates. In California, 
it occurs in greatest numbers in the southern part of the State, where 
it overlaps with quinquefa^ciatus. In the north it is apt to be taken 
at any point, but forms a very small percentage of the total mosquito 
population. In limited areas w^here a favorable breeding place occurs, 
it may become extremely numerous and constitute a veritable pest 
through its nocturnal biting. 

Culex (Culex) quinquefaaciatus Say 

CtUex quiiKjuefaftciatua Say, Jour, Acad. Nat. Sci. Phila., vol. 3, p. 10, 1823. 

iJulex pungcns Wiedemann (not Kobineau-Desvoidy), Auss. Zwcifl. Ins., 
vol 1, p. 9, 1828. 

Culex fatigans Wiedmann, Auss. Zweifl. Ins., vol, 1, p. 9, 1828. 

Anopheles ferruginosus Wiedemann, Auss. Zweifl. Ins., voL 1, p. 12, 1828. 

Culex cuhensis Bigot, Hist, Fisc. Ins. Cuba, vol. 7, p. 329, 1856. 

Culex pcnafteli Williston, La Naturaleza, vol. 7, p. 326, 1887. 

Culex skttsi Giles, Gnats or Mosq., p. 292, 1900. 

Culex quasipipxena Theobald, Mon. Culic., vol. 2, p. 136, 1901. 

Culex fouehowensis, Theobald, Mon. Culic., \ol. 2, p. 137, 1901. 

Culex osakaensis Theobald (in part), Mon. Culic., vol. 4, p. 439, 1907, 

Culex christopheri Theobald, Mon. Culic., vol. 4, p. 453, 1907. 

Culex aikeni Dyar and Knab, Proc. U. S. Nat. Mus., vol. 35, p. 61, 1908. 

Culex lachrimam Dyar and Knab, Smith. Mise. Coll. Quart., vol. 52, p. 295, 
1909. 

Culex revocaior Dyar and Knab, Smith. Misc. Coll. Quart., vol. 52, p. 256, 
1909. 

Culex goughi Theobald (in part). Union S. Africa, Dept. Agr., Ist Kept. 
Vet. Bes., p. 269,1911. 

Culex aeeyehae Dyar and Knab, Ins. Ins. Mens., vol. 3, p. 112, 1915. 
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Female. Head. Integument brown ,* oceiput with narrow, eurred, 
brownish white scales on vertex, those on sides and along ocular 
margins white; many erect, forked scales, those on vertex straw-colored 
and those on sides black or brown. Tori yellowish on outside, brown 
within; antennae brownish black. Palpi short, one-flfth length of 
proboscis, black. Proboscis black with some white scales benCa^. 

Thorax. Mesonotum having a dark brown integument with two 
narrow, median, daiher lines; vestiture of yellowish brown scales 
uniformly distribute. Pleurae and coxae pale brown with whitish 



Fig. 35. Culex qu%nqu€fasc%aius Bay. Male tenuinalia. 

scales and brown bristles. Femora with metallic black scales above, 
white beneath; knees white; tibiae black scaled, those beneath with a 
brownish yellow tinge. Claws simple, O.O-O.O-O.O. Wing scales dark 
brown. Length of wing 4.5 mm. Halteres white with dark knobs. 

Abdomen. Dorsal vestiture of black scales with basal, mediahly 
produced, white bands, minutely separated from lateral, white, tri¬ 
angular patches on second to fifth abdominal segments^ first segment 
with a median patch of white scales, sixth, seventh, and eighth segments 
largely white scaled. Ventral vestiture of straw-colored scales. Body 
length 4 mm. 

Male. Coloration as in female except lateral abdominal spot 
linear and at right angles to basal band. Palpi exceeding proboscis 
by length of last segment, vestiture black with scattered white scales, 
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last two segments with basal patches or rings of white scales. Claw 
fomula^ l.l-l.l-O.O. Wing length 3.5 mm.; body 4.5 mm. 

Termimalia (fig. 35). Basistyles a little more than twice as long 
as their width at base; subapical lobes quadrately produced, each 
bearing eight appendages; beginning at apical margin, a seta, a leaf, 
a flattened rod, two setae, and three rods of equal length, the first one 
(apical) not so stout as the other two. Phallosome with median 
processes leaf-like and obtusely pointed (Caifornian race), a pair of 
upright processes uniformly tapered to a point, and a third pair of 
oblique, tapered processes. Paraprocts prominent with well developed 
tuft of stout bristles. Lobes of ninth tergite inconspicuous, scarcely 
elevated, spines slender and sparse. 

Labva. Air tube four times as long as its width at base, tapered 
on outer half; pecten of evenly spaced teeth extending along basal 
third, each tooth with from two to six basal dentieules. Anal saddle 
ringing the segment. Dorsal and ventral brushes well developed. 
Gills as long or longer than anal segment, stout, tapered apically. 
Comb scales of eighth abdominal segment numerous, forming a tri¬ 
angular patch, each scale narrow, apex rounded and fringed with 
even thorns. Subdorsal hairs of third and fourth abdominal segments 
single. Mental plate roughly quadrate with triangular apex, and 
apical tooth prominent. Dorsal head hairs multiple. Antennae with 
basal two-thirds swollen and spinose; a multiple hair tuft at end of 
swollen portion; apical third slender, tapering and smooth; apical 
armature of two long setae inserted subapically, a long seta, a short 
one, and a pedecilated digit apically. 

The species is easily confused with its close relative, Culex pipiens 
L., the characteristics separating them having been pointed out in the 
consideration of that species. Based on the terminalia of the males 
of this species taken along the west coast of Mexico and in the 
Imperial Valley of California, Dyar and Knab have erected a 
‘‘variety” which they named dipseticus. In this variety the leaf-like 
median processes are reduced in length and consequently stouter, 
approaching the character of these lobes in pipiens, which also has the 
terminalia modified in California. The one larval character that 
separates the species in this form, the singleness or doubleness of the 
subdorsal hairs of the third and fourth abdominal segments, is also a 
matter of some variation, as the writer has taken larvae with these 
tufts single on one side and double on the other. It would almost 
appear that in southern California we have a blending of the species, 
with resultant synthetic forms that would invalidate the separation 
of the species. In those parts of the world where one form or 
other occurs exclusively, the species appear to be well separated and 
authentic, but from Santa Barbara County southward and particu¬ 
larly in Imperial County, the variability of the individual specimens 
is such that a large percentage cannot be placed accurately. 
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Up to the present time the Imperial Valley is the only locality in 
California from which definite specimens of this species have been 
taken in numbers. In this section, although clinging to its ancestral 
habit of association with man wherever this is possible, it is also 
frankly a field breeder, utilizing roadside seepage pools or other over¬ 
flowed irrigation water as its forbears of this locality undoubtedly 
utilized the natural flood waters before the advent of irrigation, which 
now facilitates breeding throughout the year. It is a vicious nocturnal 
bloodsucker and also sucks plant juices, which explains the “green 
mosquitoes” that are so often reported from the Imperial Valley. 

This species is the Cvlex faiigans Wied. of European writers 
described in 1828. Say’s description of quinquefasciatus (1823) is 
ignored by Europeans because Say’s type is not certain and he refers 
to the vestiture of the body as “cinereous hairs,” which they consider 
an anopheline characteristic. The distinction between the hair-like 
scales of Cvlex and the hairs of Anopheles is a rather fine point, how¬ 
ever, for the state of culicidology in 1823. Say’s added statement 
that the abdomen was banded and the legs shorter than in puwii- 
pennis, which he describes in the same paper, would exclude any 
anopheline and tend to fix the present species. 

The species is tropicopolitan extending into the Palearctic only at 
.scattered points but reaching into the Nearctic along the Mississippi 
Valley as far north as lllnois and extending laterally throughout the 
Gulf states. In California, well founded specimens of this species 
have been taken only in Imperial County, and a single male specimen 
from Bakersfield, Kern County (January, 1924). 


Group tarsalis 

This group is distinguished from the other groups of Culex {sens, 
sir.) by the banded tarsi and white banded proboscis. Two of the 
three species present in the United States are represented in Cali¬ 
fornia, tar salts Coq. and stigmatosonia Dyar; the third species, 
thriamhus, has been described from central Texas by Dyar, who places 
it close to stigmatosoma. 
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Chilex (Ciilex) tarsalis Coquillet 

CuUxi tarsalis Ooquillett, Canad. Entom.^ vo]. 28, p. 43, 1896. 

Culea wUUstoni Giles, Gnats or Mosq., p. 281, 1900. 

Culeo) afflnis Adams, Kans. Univ. Bull., vol. 20, p. 25, 1903, 

Culex helloggi Theobald, Canad. Entom., vol. 25, p. 211, 1903. 

Culex pens Speiser, Insektenborse, vol. 21, p. 148, 1904. 

FemaIjE. Head. Integument black; vestiture of narrow, curved, 
white scales on vertex, flanked by brownish white ones on sides; ocular 
margins white scaled; erect, forked scales on sides black, those on nape 
brownish white. Tori pale brown without, black within wdth a patch 



Fig. 36. Culex tarsalis Coq. Male terminalia. 


of white scales; antennae black with white scales within on ‘‘second^’ 
segment. Palpi short, one-fifth the length of proboscis, black scales 
with a few white scales at apices. Proboscis black scaled, a sharply 
outlined white ring just before the middle. 

Thorax. Mesonotum integument dark brown; vestiture of brown 
scales with a scattering of white ones along anterior margin and 
posteriorly to insertion of the wings, a few about antescutellar space 
and frequently forming a pair of subdorsal lines posteriorly. Scutel- 
lum brown with white scales and black bristles. Pleurae and coxae a 
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paler brown than mesonotal intefoment, a few fiat white aoalea and 
brown bristles. Femora black with a dotted white line, one scale wide 
along both sides; knees white; tibiae similar; tarsi black; hind tand 
with basal and apical white bands on all segments, last tarsal segment 
white; mid-tarsi with last segment brownish black; fore-tarsi with 
last two segments brownish black. Claws simple, -O.O-O.O-O.O, Wing 
scales brown with a few white scales along costa. Wing length 4.5 mm. 
Halteres white. 

Abdomen. Dorsal vestiture of black scales with basal, segmental 
bands of yellowish white scales somewhat widened on sides; &st seg¬ 
ment without a band, white scales predominating in a median and 
two lateral patches. Ventral vestiture of straw-colored scales and an 
inverted V of black scales, apex of V at basal end of the segment. 
Body length 4 mm. 

Male. Coloration as in female except that dorsal, abdominal, basal 
white bands broader. Palpi longer than proboscis by length of last 
segment; last two segments white scaled at their bases, long segment 
with a subbasal white ring. Fore- and mid-tarsal claws toothed, hind 
ones simple, -l.l-l.l-O.O. Body length 4.5 mm.; wing length 4 mm. 

Terminalia (fig. 36). Basistyles more than twice as long as their 
width at base; each subapieal lobe generally with five appendages 
arranged, beginning at apical end, as a seta, a club-like leaf, a seta, 
and two rods; entire lobe pilose. Phallospme with each lateral plate 
composed of two sword-like blades, outer one with two or three 
recurved hooks. Paraprocts crowned with tuft of heavy bristles, 
outer ones blunt and thumb-like, inner ones pointed; ventral arm 
recurved to form semicircle. Lobes of ninth tergite present as slight, 
elevations with a few small spines. 

Larva. Air tube slightly more than four times as loi^ as its width 
at base, uniformly tapered to apex; pecten reaching over basal third 
of tube of evenly spaced teeth, each tooth with three long basal denti- 
cules; hair tufts five in number decreasing in size progressively toward 
apex and with no tufts displaced. Comb scales of eighth abdominal 
segment in a triangular patch, each scale linear and evenly fringed 
with long thorns. Anal saddle ringing segment. Qills shorter than 
anal segment, pointed. Subdorsal hairs of third abdomi na l segment 
in threes, those of the fourth in fours. Mental plate roughly quadrate, 
apical tooth prominent, last two lateral ones on each side stoutest and 
remote. Antennae stout and sparsely spined with long spines on 
basal two-thirds; multiple hair tuft separating the smooth, tapering, 
apical third; apical armature of two long subapieal setae and apically 
a loi^ seta, a short one, and a pedecilated digit. 

This species and Culex stigmaiosoma Dyar are very closely related. 
They are separated in the adults by tke lateral white lines along the 
femora and tibiae in tarsalis, which are absent in ttigmaiosoma. In 
normal specimens, the ventral abdominal black marking of iartcHk 
shows the inverted V very plainly but many have it reduced to a 
median black spot which is characteristic of the normal gtigmatotoiM. 
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The larvae differ in that the subapical tuft of the air tube is in line 
with the other tufts in ta/rsalis, while in the normal stigmatosoma this 
tuft is slightly out of line. The appendages of the subapical lobe of 
the male terminalia vary somewhat in tarsaUs in that there may be an 
additional seta present between the leaf and the three rods, but this 
is generally absent leaving but five appendages. The outer projec¬ 
tions of the crests of the paraprocts are fiat and thumb-like, those of 
stigmatosoma being uniformly pointed. The white lateral lines of 
the tibiae and femora may be continuous but are generally sketchy, 
forming a dotted line. 

This mosquito is probably the most widespread of all the mosquitoes 
in California, occurring in fully ninety per cent of the collections 
made in the State and generally in quantities. It is a facultative 
breeder and may be found breeding in almost any ground pool, favor¬ 
ing those supplied with sunlight and those of fairly permanent nature, 
although it may be taken in deep, shady, woodland pools or in hoof- 
prints, with Anopheles maculipennis Meig. They breed rapidly 
throughout the summer months from April to October, utilizing, 
during the latter part of the season, those pools of stagnant water 
that have become too foul for other species. Its eggs are deposited 
in fusiform concave rafts of varying size although usually large. The 
larvae are robust and may be distinguished at sight from all other 
Californian larvae except stigmatosoma by the striped appearance of 
the abdomen, the fourth abdominal segment appearing almost trans¬ 
lucent, and the other alternating segments taking on a paler colora¬ 
tion. They generally feed suspended between the surface and the 
bottom, traveling horizontally back and forth across the pool and up 
to the surface for air, and seldom seeking the bottom unless frightened. 

The adults are never conspicuous as biters of human beings in 
spite of their numbers and their habit of entering dwellings when 
opportunity offers. The presence of avian corpuscles in a number of 
females freshly dissected strengthens the belief that they normally 
confine their feeding to birds. 

The species finds its.greatest development on the Pacific Coast, 
where it is abundant from the west coast of Mexico to British 
Columbia. It extends eastward in diminishing numbers as far as 
Illinois. In California it occurs almost everywhere, even up to an 
elevation of over 7000 feet (Merced Lake, Yosemite National Park, 
June, 1921). 
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Oulez (Gulez) stigmatosoma Dyar 

CtUex Btigmatosoma Dyar, Proc. U. S, Nat. Mus., vol, 82, p. 123, 19Q7. 

Cviex eumimetes Dyar and Knab, Proc. IT. 8. Nat. Mus., vol. 35, p. 61, 1908. 

Pemauj. Head, Integument black; vestiture of pale brownish, 
narrow, curved scales on vertex, ocular margins white and sides of 
head with flat white scales; nape with erect, forked, pale brown scales. 
Palpi short, one-fifth length of proboscis, black scaled, apices with 
some white scales. Tori light brown without, with white scales on 
black integument within; antennae black, the ‘‘second’^ segment with 
a patch of white scales within. Proboscis black scaled with concrete 
white band at or just before the middle. 




Fig. 37. Culex JiHgmatosoma Dyar. Male terminalia. 

Thorax, Mesonotum with integument dark brown; vestiture of 
dark brown scales with a few yellowish ones along anterior and antero¬ 
lateral margins and also in two indistinct, subdorsal, posterior stripes 
and about antescutellar space. Scutellum brown with white scales 
and black bristles. Pleurae and coxae pale brown with a few white 
flat scales and brown bristles. Femora black, white beneath nearly to 
apex; knees white; tibiae black, narrowly white beneath and at base 
and apex; tarsi black; hind tarsi with basal and apical rings on all 
segments; mid4arsi with the last segmeujt brownish black, other seg¬ 
ments ringed as in the hind tarsi; fore-tarsi with last two segments 
brownish black, others ringed. Claws simple, O.O-O.O-O.O. Wing 
scales brown, sometimes with white scales on costa. Length of wing 
4.5 mm. Halteres white. 

Abdomen, Dorsal vestiture of black scales with yellowish white 
ones forming a basal, segmental band widening to form row of lateral, 
triangular spots with constriction between band and lateral spots; 
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first segment black and white scaled without basal band. Ventral 
vestiture of straw-colored scales with oval, median, black spots, gener¬ 
ally concrete but sometimes suffused. Body length 4 mm. 

MaiiB. Coloration as in female except basal bands broader and 
lateral spots longer. Palpi longer than proboscis by length of last two 
segments, black with white scales at base of last two segments and a 
subbasal white ring on long segment. Pore- and mid-tarsal claws 
uniserrate, hind tarsi with claws simple, -l.l-l.l-O.O. Body length 
4 mm.; wing length 3.5 mm. 

Terminalia (fig. 37). Basistyles more than twice as long as their 
width at base; each subapical lobe generally with six appendages, 
arranged, beginning at apical end, as a seta, a leaf, a seia, and three 
rods. Phallosome erect, like tarsalis except outer blade of lateral plate 
has four hooks. Paraprocts crowned with tuft of uniform, stout, 
pointed bristles, basal arm recurved to form semicircle. Lobes of 
ninth tergite present as slight elevations with a few small spines. 

Larva. Air tube five times as long as its width at base, tapered 
toward apex; pecten of eleven to thirteen evenly spaced teeth, each 
tooth with from two to four long basal denticules, five pairs of hair 
tufts, basal one within pecten, subapical one slightly out of line and 
last one a single hair. Anal saddle ringing segment. Anal gills about 
as long as segment. Comb scales of eighth abdominal segment numer¬ 
ous in a triangular patch, each scale with narrow, pointed, basal end, 
apex with strong even thorn.s, lateral fringe of smaller ones. Sub- 
dorsal hairs of third and fourth abdominal segment in threes. Mental 
plate quadrate w^ith a prominent apical tooth. Dorsal head hairs 
multiple. Antennae with basal two-thirds swollen, spinose; a multiple 
hair tuft inserted at end of swollen portions; apical third smooth and 
slender but not tapered; apical armature of two long setae inserted 
subapically, and apically a long seta, a short one, and a digit. 

The four hooks of the outer blade of the phallosome of the male 
terminalia are not always demonstrable, the white-lined femora and 
tibiae of tarsalis are in such a condition of flux that many inter- 
gradations occur, and the ventral abdominal markings, as has already 
been discussed under tarsalis, are extremely variable. The writer has 
bred from a single egg mass all the variants between the concrete 
median spot of stigmatosoma and the inverted ‘V' of tarsalis. The 
larvae show differences that possibly justify the separation of the 
species inasmuch as both breed together. The positions of the basal 
hair tuft of siigmatosoma within the pecten, the slight disalignment 
of its Sipical tuft, and the single haired condition of the apical tuft 
separate its larvae from those of tarsalis. 

Its breeding habits differ from those of tarsalis in that it is 
addicted to permanent water and cannot withstand the foul conditions 
in which tarsalis larvae are often found. The larvae generally occur 
in fairly large pools or about the edges of ponds that are overgrown 
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with tale, and often in the presence of great mats of do^nreed 
(Lemna). The numbers are always small, probably on aeooont of 
the limited number of breeding places that folflll their requirements 
and the almost universal presence of fish in those favorite pools that 
they select. 

The species is restricted to California and Oregon in the United 
States, although it extends down the west coast of Mexico. It finds 
its optimum breeding conditions in the stream ponds of dry arroyos 
in the southern part of California. It has been taken in small numbers 
throughout the central valley of California and along the coast south 
of Santa Barbara. 


Group tanitans 

Oulex (Oulez) taritans Walker'^ 

Culex terrttans Walker, Ina. Saund., Dipt., vol. 1, p. 428, 1856. 

Cfdex reatuana Theobald, Mon. Cube., vol. 2, p. 142, 1901. 

CiUex hrehmei Knab, Proc. BioL Soc. Waah., vol. 29, p. 161, 1916. 

Female. Head. Integument brown; vestiture of narrow, curved, 
straw-colored scales on vertex forming median stripe, lateral to these 
brown ones followed by flat white ones on sides and along ocular 
margins; nape and vertex with erect, forked, black scales; ocular 
bristles black. Tori pale without, inner sides black; antennae black, 
‘'second” segment pale at base. Palpi one-fifth the length of pro¬ 
boscis, dark brown. 

Thorax. Mesonotum deep brown with a reddish tinge with two 
median, darker lines; vestiture of narrow, curved scales of same color 
with straw-colored scales along anterior and lateral margins, edges of 
antescutellor space, and sometimes in subdorsal paired spots. Scutel- 
lum pale brown with straw-colored scales and bla<^ bristles. Pleurae 
and coxae pale brown with white flat scales and pale brown bristles. 
Femora black except at base and narrowly to tip beneath, these parts 
white; tibiae black above and brownish black beneath; tarsi black 
except for narrow bands at bases and apices of segments of brown 
scales. Claws simple, O.O-O.O-O.O. Wing scales brown, those on the 
costa black. Length of wing 4.5 mm. 

Abdomen. Dorsal vestiture of black scales with broad, basal, seg- 
m,ental, white bands, that of second segment produced medianly, those 
of sixth and seventh widened laterally, eighth segmi^nf largely white 
scaled. Ventral vestiture of straw-colored scales with imrrow, apical, 
segmental, black bands. Lei^^h of bodjT 4 mm. 

Male. Coloration similar to female. Palpi long, exceeding length 
of the proboscis by length of last two segments wmch are bla<& with 
basal patch of white scales and ventral line of white scales; long 
segment with subbasal white ring. Claw formula, 1.1'1.14).0. Body 
length 5 mm-; wing length 4 mm. 


See footttote 11, p. 425. 
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TerminaMa. Basistyles slightly more than twice as long as their 
width at baae; each subapical lo^ with six appendages—two setae, 
a leaf, and three rods with flattened tips. Phallosome has only a pair 
of upright pointed processes distinct, resembling those of quinque- 
famaitts, median and lateral processes not differentiated but forming 
a tmneated cone with wide base, its apex at tip of pointed processes. 
Paraprocts columnar, projecting beyond phallosome and crowned 
with dense tuft of stout spines. 



Kg. 38. Culeas terrttam Walk. Caudal end of larva with enlarged comb 
scale at the left and antenna at the right. 


Labva (fig. 38). Air tube four times as long as its width at base, 
slightly tapered at both ends; pecten of evenly spaced teeth extend¬ 
ing over basal third, each tooth rather short with three or four 
prominent basal dentieules; hair tufts replaced by three long, single 
hairs and small, snpapical, multiple tuft. Anal saddle ringing seg¬ 
ment, dorsal and ventral brushes moderate. Anal gills as long or 
longer than anal segment, apices broadly rounded. Comb scales of 
eighth abdominal segment numerous in a triangular patch, each scale 
with spatnlate tip and row of equal thorns. Subdorsfd hairs of fourth 
and fifth segments single. Mental plate quadrate. Dorsal head hairs 
multiple. Antennae without a notch at insertion of hair tuft, spinose 
mid di^tly tapered for entire length; apical armature of four small 
spines and a pedecilated appendage. 
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This species has been confused frequently with Culex pipiens h. 
on account of their close relationship both in morphology and in the 
habits of their larvae and adults. 

It has been taken but once on the Pacific Slope (Little Truckee 
River, May, 1921, H. G. Dyar) at a point on the eastern side of the 
Sierra near the Nevada line. 

The species reaches its greatest development along the Atlantic 
seabord, but spreads westward through southern Canada and the 
United States to the great plains, appearing again in California with 
a unique capture by Dr, Dyar, 


Group salinarius 

This group contains, in addition to the name species, three other 
American species, Culex simiiis Theob., Culex eryfhrothorax Dyar, and 
Culex hadgeri Dyar, the last two being the Californian representa¬ 
tives. The adults are characterized by the hair-like scales of the 
mesonotum. The male terminalia are characteristic and separate the 
group from the pipiens group, with which they are most liable to be 
confused, by having six appendages on the subapical lobe instead of 
eight. 


Culex (Culex) erythrothorax Dyar 

Culex erythrothorax Dyar, Proc. IT. S. Nat. Mus., vol. 32, p. 124, 1907. 

Female. Head. Integument yellowish brown; occiput with bright 
russet, narrow, curved scales on vertex flanked by straw-colored ones 
on sides and ocular margins and flat white ones low on sides; ocular 
bristles black; brown, erect, forked scales on nape. Tori light brown 
without, dark within; antennae black, base of “second'* segment pale. 
Palpi very short, less than one-fifth the length of proboscis, integu¬ 
ment reddish, scales black. Proboscis black with some pale scales 
beneath. 

Thorax. Integument a foxy red with two median paler lines; 
vestiture of very narrow, hair-like, curved, golden brown scales, those 
about antescutellar space paler. Pleurae and coxae foxy red with 
narrow white scales and brown bristles. Femora metallic black above, 
yellow beneath; tibiae metallic black above, bronzy brown beneath; 
knees yellowish; tarsi like tibiae, unbanded. Claws simple, O.O-O.O-O.O. 
Wing scales brown, those on costa black. Halteres white scaled, knob 
reddish. Length of wing 4 nun* 

Abdomen. Dorsal vestiture of brownish black scales with an 
irregular, suffused, basal, segmental band of yellowish white scales 
widening at sides; first segment with mixed black and white scales. 
Ventral vestiture of yellowish white scales. Body length 4 mm. 
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Maus. Coloration as in female except basal, abdominal, s^mental, 
pale bands broader and more expanded on sides; those of apical seg¬ 
ments reaching apex of segment; last segment all pale scaled. Palpi 
longer than proboscis by length of last two segments, which have 
patches of white scales basally and line of white scales ventrally. 
Claws toothed on fore- and mid-tarsi, those of hind tarsi simple, 
l.l-l.l-O.O. Body length 4 mm.; wing length 3.5 mm. 

Tertninalia. Basistyles a little more than twice as long as their 
width at base, each subapical lobe with six appendages, two setae, a 
leaf, and three rods with flattened, recurved tips. Paraprocts with 
long, lateral recurved, basal arms (ventral arms of paraprocts), turn¬ 
ing on themselves to form rough circles; numerous ehitinous teeth 
present on processes of phallosome. Lobes of ninth tergite incon¬ 
spicuous, each bearing only three or four spines. 

Larva. Air tube seven times as long as its width at base, gradu¬ 
ally tapered from base to apex; pecten of from eleven to thirteen 
evenly spaced teeth each with three or four rather prominent basal 
denticules; five pairs of hair tufts of from two to four hairs each, 
subapical one slightly out of line. Anal saddle ringing segment; anal 
gills shorter than plate and obtusely pointed. Comb scales of eighth 
abdominal segment with a spatulate point wuth fringe of even thorns. 
Subdorsal hairs of third and fourth abdominal segments variable, 
generally three or four haired. Mental plate quadrate with tri¬ 
angular apex, central looth stoutest. Dorsal head hairs multiple. 
Antennae thickened on basal two-thirds and densely spinose; multiple 
hair tufts; apical third slender, unspined, tapering; apical armature 
of two long subapical setae, and apically a long seta, a short one, and 
a pedecilated digit. 

Erythroihorax is most likely to be confu.sed with pipiens, which 
sometimes has the foxy red mesonotal coloration of this species. The 
hair-like mesonotal scales of erythroihorax .should .separate the species 
easily, however. The larva with its extremely long air tube is entirely 
unlike any other Californian species. The length of the tube alone 
might confuse the species with apical is, for the offset of the subapical 
tuft is not at all conspicuous, but the tube is regularly tapered in 
erythrothorax, while that of apicalis is expanded slightly at the tip. 

This species is an habitu4 of large shallow ponds. It seldom occurs 
in large numbers nor is it of any particular importance, as it confines 
its feeding activities to birds. It breeds throughout the year in the 
southern part of the State, and is very rarely taken in the north 
although its range extends up through the central valley and north¬ 
ward up the coast. It has a limited range, never having been taken 
outside of California. 
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OuIai: (Onlez) badceri Dyar’*> 

Culex feieraJi* Dyar,** Ins. Ina. Mena., vol. 11, p. 166, 10S3. 

Cttlax iadfferi Dyar, Ina. Ina. Mena., toI. 12, p, 125, 1024. 

Female. Head. Occiput blackish brown with narrow curved 
bronzy brown scales, a little lighter in color on sides; nape with 
upright forked scales. Proboscis uniform with browni^ scales at 
base, becoming black distally. Palpi less than one-sixth the length of 
proboscis, dark brown; segments of antennae black, hairs of whorls 
black. 

Thorax. Mesonotum brown; vestiture of very fine, narrow, curved 
hair-like scales, bronzy brown, indistinctly separated by longitudinal 
thinner scaled areas. Scutellum darker, similarly scaled, bristles long, 
coarse, golden brown basally and darker at tips. PostscuteUim nude, 
pale brownish, paler on sides. Pleurae pale brown to whitish, with 
small patches of white scales, bristles brown. Coxae brown with small 
black scales, most numerous on fore-coxae; femora blackish above, 
brown below with fine white scales; tibiae blackish with brown line 
on anterior side, tip distinctly brownish white, especially on hind legs; 
tarsi black; claws simple, O.O-O.O-O.O. Wing scales linear, black. 
Halteres whitish. 

Abdomen. Dorsal vestiture black without markings, setae at ends 
of segments paler brown; very faint traces of basal segmental pale 
brownish bands, most distinctly traceable at sides, where they seem to 
widen; ventral vestiture pale brown. Body length 3 mm. 

Male. Coloration as in female. Palpi somewhat thickened apic- 
ally, long, exceeding proboscis by combined lengths of last joint and 
half of penultimate joint. Antennae with last two segments long and 
black, the others short, pale in internodes, distinctly black ringed. 
Claw formula (not verified). Body length 4 mm. 

Terminalia. Subapical lobes slightly prominent, each bearing six 
appendages, three rod-like, one slender with hooked tip, the next, leaf¬ 
like, the last, setaform. Parameres strong, conically tapered. Phal- 
losome with sharp thumb-shaped arm basi^y, followed by about eight 
equal sharp teeth, outer limb slender and resembling teeth; process 
from base long, broad, and twisted at tip. Paraprocts with dense 
tuft of spines at tip, outer three or four stout and tooth-like; basal 
arm long, stout, completely recurved. Lobes of ninth tergite rudi¬ 
mentary, comprising a row of five setae on each side. 

This species is named after Major C. E. Badger of Bakersfield, 
who collected the only specimens taken thus far. The larva is 
unknown. 

II This deBcription was furkhihed by Dr. H. G. Dyar of the TJ. S. National 
Masettni. 

i«“Citleg! hadperi Dyer may prove to be the same species as CtiUx fpderaUr 
Dyar described from Mexiev City; but until the life histories of both forms are 
known and compared, it will be better to keep the names apart.”—H. G. Dyar. 
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Subfamily ANOPHBLINAE 
Qenus Anophdes Meigen 

Anopheles Meigen, Byst. Beschr. Bur* Zweifl. Ins., vol. 1, p. 10, 1818. 
Cyeloleppteron Theobald, Mon. Colic., toI. 1, p. 206,3901. 

Cyelolepidopteron Blanchard, C. R. Soc. Biol., vol. 53, p. 1046, 1901, 

Orassia Theobald (not Fisch), Jour. Trop. Med., vol. 5, p. 181, 1902. 
Mysamyia Blanchard, C. B. Boe. BioL, vol. 64, p. 795, 1902. 

Stethomyia Theobald, Jour. Trop. Med., vol. 6, p. 182, 1902. 

Howardia Theobald (not Balia Torre), Jour. Trop. Med., vol. 5, p. 182, 
1902. 

Pyretophorus Blanchard, C. R. Soc. Biol., vol. 54, p. 795, 1902. 

Bossia Theobald (not Bonaparte or Owen), Jour. Trop. Med., vol. 5, p. 183, 
1902. 

Mystorhynchus Blanchard, 0. R. Soc. Biol., vol. 54, p. 795, 3902. 

Laverania Theobald (not Grassl and Feletti), Jour. Trop. Med., vol. 5, 
p. 183, 1902. 

Nyssorhynchus Blanchard, C. R. Soc. Biol., vol, 54, p, 795, 1902. 

Cellia Theobald, Jour. Trop. Med., vol. 5, p. 183, 1902. 

Arribalzagia Theobald, Mon. Culic., vol. 3, p. 81, 1903. 

Aldriehia Theobald, Mon. Culic., vol. 3, p. 353, 1903. 

Lophoscelomyia Theobald, Entom., vol. 37, p. 12, 1904. 

Lophomyia Giles, Jour. Trop, Med., vol. 7, p. 366, 1904. 

Kerteszia Theobald, Ann, Mus. Nat. Hung., vol. 53, p. 66, 1905. 

Nototricha Coquillett, U. 8. Dept. Agr., Bur. Entom. Tech. Ber., vol. 11, 
p. 13, 1900. 

Coelodiaeesia Dyar and Kuab, Jour. New York Entom. Soc., vol. 14, p. 177, 
1906. 

FeltineUa Theolwld, Mon. Culic., vol. 4, p. 56, 1907. 

Myzorhynchella Theobald, Mon. Culic., vol, 4, p. 78, 1907. 

Manqutfihosia Cruz, Um. Nov. Gen. Braz. s.-f. Anoph., 1907. 

Neooellia Rothwell, Entom., vol. 40, p. 34, 1907. 

Neooellia Theobald (not Rothwell), Mon. Culic., vol. 4, p. Ill, 1907. 
Pseudomyzomyia Theobald, Mon, Culic., vol. 4, Buppl., 1907. 

Cdlvertia Ludlow (not Warren), Cauad. Entom., vol. 41, p. 22, 1909. 
Caloertina Ludlow, Canad. Entom., vol. 41, p. 234, 1909. 

Neomyzomyia Theobald, Mon. Culic., vol. 5, p. 29, 1910. 

AldHohinella Theobald, Mon. Culic., vol. 5, p. 77, 1910. 

Christophersia James, Paludism, vol. 3, p. 33, 1910. 

Nyssomyzomyia James, Paludism, vol. 1, p. 37, 3910. 

Neostethophcles James, Rec. Ind. Mus., vol. 4, p. 98, 1910. 

Patagiamyio James, Rec. Ind. Mus., vol, 4, p. 98, 1910. 

Dactyiomyia Newstead and Carter, Ann. Trop. Med. and Par., vol. 4, p. 377, 
1910. 

ProterorhynchiiS Brethes, Bol. Inst. Entom. y Pat. Veg., vol. 1, p. 14, 1912. 
Cyelophonu Eysell, Arch. f. Schiffs.- u. Trop. Hyg., vol. 16, p. 421, 1912. 
Pendropaedium Dyar and Knab, Ins. Ins, Mens., vol. 6, p. 141, 1918. 
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The genus was erected on the basis of the long palpi in both male 
and female and later augmented by the non-sexual character of the 
unlobed condition of the scutellum. On the basis of scale characters, 
a great many genera were erected but were soon abandoned. The 
long female palpi, the collar-like scutellum, and the hairy abdomen 
immediately separate the genus from all other Californian species. 
There are no pulvilli, nor spiraeular bristles, the female abdomen is 
blunt and truncate, the cerci stout and broad, and the eighth segment 
non-retractile. 

The male terminalia are distinctive in that both apical and basal 
lobes (as these are understood in Aedes) are absent, and in the Cali¬ 
fornian species a parabasal lobe situated on the dorsal surface of the 
basistyles on their median line at the base bears two stout, subequal 
spines; the claspettes are represented by small, basal, inner lobes, 
single or with two or three lobes bearing stout spines. The phallosome 
is always very slender, rod-like, generally with a rim of ‘leaflets*’ 
(absent in pseudopunctipenms), 

The larvae are distinguished by the short, sessile air tube located 
on the eighth segment and comprising the ninth segment (Christo¬ 
phers, 1922). The presence of narrow, basal, chitinous stripes dor- 
sally on the abdominal segments; the quadrate head much narrower 
than the thorax; the dorsal head hairs of single branched hairs' 
arranged in a line between the antennae; and the presence of paired 
palmate hairs on the abdominal segments all serve to differentiate the 
larvae. 

The eggs of anophelines have been considered in detail by Edwards 
(1921) and by Herms and Freeborn (1920). 

The anophelines are considered by many to be the most primitive 
of the true mosquitoes because of the lack of a well developed air tube 
in the larvae, the long palpi of the female, and the supposedly simple 
condition of the male terminalia. On the other hand, many factors 
are present that point to a wide divergence from the generalized type, 
which demonstrates an evolution fully as specialized as that of those 
groups supposed to be highly developed. The larva, although lacking 
the long air tube, has developed the equally eflScient abdominal 
palmate hairs, which sustaitt it at the surface. The genus has evolved 
so far from its flower-feeding ancestors that mammalian blood is 
essential for the production of each batch of eggs. Some of the so- 
called specialized groups are still able to produce eggs on a carbo¬ 
hydrate diet, and other intermediate forms can oviposit two or three 



Freeborn: The Mosquitoes of California 


447 


1926] 


batches of eggs on a single blood meal. The male terminalia, although 
^remaining comparatively simple in structure, have developed homo- 
logues of the basal lobe and claspette of Aedes, which is considered 
to be a comparatively specialized group. The anophelines represent 
a group of mosquitoes that has evolved from the primitive type along 
lines rather widely divergent from those of the other specialized 
groups. 

The three Californian anophelines have all been shown by labora¬ 
tory experiments to be carriers of some form of malaria. Anopheles 
maculipennis Meig., the commonest and most potent malaria carrier 
in California, transmits tertian, subtertian, and quartan malaria. 
It is the orignal species used by Grassi and his coworkers under the 
name of Anopheles claviger (Pab.) for the first experimental trans¬ 
missions of malaria. Anopheles punctipennis (Say) was shown to 
transmit tertian malaria by King in 1916. Ilirshberg (1904) and 
Mintzmain (1916) have both shown that it cannot act as a host for 
subtertian malaria. 

Darling is the only worker who has attempted to infect Anopheles 
pseudopunctipennis Theob, lie was successful in infecting four speci¬ 
mens in twenty-seven trials with subtertian parasites, none in four 
trials with tertian, and a single trial with quartan was also negative. 

For detailed discussion of the distribution of anophelines in Cali¬ 
fornia see Ilerms (1919 and 1920). 


KEY TO ANOPHELINE MOSQUITOES OF (CALIFORNIA 
Adults 

1. Wings with white or yellow spots on the costa. 2 

Wings without such spots.maculipeniiis Meig. 

2. Palpi banded.peeudopunctipeiuLis Theob, 

Palpi unbanded.ptmoUpemils (Say.) 

Larvae 

1. Outer anterior clypeal hair unbranehed.pseodopimctlpeiuiis Theob. 

Outer anterior clypeal hair dichotomously branched. 2 

2. Lateral plate of eighth abdominal segment with 17 to 22 teeth*, 6 or 7 of 

which are longer than the rest.punctipeimlB (Say.) 

l^ateral plate of eighth abdominal segment with 22 to. 29 teeth, 8 or 9 of 
which are longer than the rest.macnUpeniiia Meig. 

Male Terminalia 

1. Phallosome with leaflets at the tip. 2 

Phailosome without leaflets at the tip.pMOdopimetipeiuito Theob. 

2. Claspette lobe abruptly conical.punctipeiuiis (Say.) 

Claspette lobe rounded.!.jnaeullpMmis Meig. 
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Anopheles (Anophdiei) mecidipeniiis Meigen 

Culex clanger Fabrieiuai? (nec Meigen), Sjet. AniL, p. 85, 1805* 

Anopheles maouUpennis Meigen, Syst. Besohr. Zweifl. Ins., toL 1, p. 11,1818. 

Anopheles oeeidentaUs Byar and Knab, Proe. Biol. Soc. Wash., toI. 19, 
p. 159, 1906. 

Anopheles lewisi Ludlow, Peyche, vol. 27, p. 74, 1980. 

Anopheles selengensis Ludlow, Paycbe, vol. 27, p. 77, 1920. 

Female. Head. Integument dark brown; vertex clothed with 
erect, forked scales with some erect, unforked, triangular ones, 
blackish except on vertex in front where they are white; oc^ar bristles 
black with clump of pale ones between eyes. -Tori uniformly brown; 
antennae brownish black. Palpi about as long as proboscis, uniformly 
dark brown. Proboscis dark brown. 

Thorax. Mesonotum long and narrow, integument pale brown with 
a white bloom covering anteseutellar space and extending forward, 
sometimes as broad median stripe bisected by narrow median groove, 
but more often as three narrow stripes, central one with narrow, 
median dark j^oove, sides dark brown; vestiture of very minute, gray 
scales, coinciding with the three longitudinal stripes although occur¬ 
ring over wider area. Scutellum without lobes, pale brown with black 
bristles in a row along posterior margin. Pleurae brown. Coxae pale; 
femora, tibiae, and tarsi uniformly dark brown with tips of femora 
and tibiae with a few yellowish scales. Claws simple, O.O-O.O-O.O. 
Wing scales brown and black, the latter color occurring on the longer 
scales and forming distinct dark spots at junction of first and second 
longitudinal veins, at forks of second and fourth, and at the cross- 
veins ; wing fringe uniformly grayish brown except for indistinct spot 
of coppery scales at tip of wing. Length of wing 5.0 mm, Halteres 
grayish with a black knob. 

Abdomen. Brovrnish black, apices of segments dorsally darker 
than bases, densely hairy. 

Male. Coloration similar to female although generally paler, 
markings less distinct, abdomen very hairy. Palpi as long as proboscis, 
termini and penultimate segments swollen, uniformly brownish 
black. Single claw of fore-tarsi toothed, the others simple, -,2-0,0-0,0. 
Length of body 6,5 mm.; wing 4.5 mm. 

Terminalia (figs. 4, 39). Basistyles slightly less than twice as long 
as width at base; dististyles constricted slightly just beyond the 
middle; subapical lobes absent but with a long spine directed inwardly 
just beyond middle of basistyle; parabasal lobes on*dorsal side of 
basistyles with smaller prominences at bases bearing a short and a 
long stout spine respectively—^the parabasal spines; at base of basi- 
styles inwardly two fianall, rounded claspette lobes each bearing two 
stout and one slender bristle, all pointed. Phallosome slender, cylin¬ 
drical, with an apical opening surrounded with six leaflets. Para- 
meres not recognizable as chitinous plates although outlines of penis 
cavity distinct. 

IT The apeciflc name elaviger is a homonym. Culest olaviger Meig., 1804 (which 
antedates Culex claviger Pabr., 1805) is a synonym of Anopheles hifwroatns (L.). 
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Labta. Air tube rudimentary with only apical portions of culicine 
tube represented, spiracular openings remote, anterior point of median 
lobe small, although median lobe itself has projection into tube cavity; 
lateral plate of eighth abdominal segment composed of series of 
tweni'y-two to twenty-nine teeth. Anal saddle small, covering little 



Fig 39. Anopheles maeuUpennts Meig. Male teimuialia 


more than top of segment, a single hair laterally below saddle; dorsal 
brush of two branched hairs, ventral brush well developed. Third to 
seventh abdominal segments with a pair of palmate hair tufts, elements 
of which not produced apically but ending in short point. Abdominal 
segments with dorsal, basal, chitinous plaques, narrow anteriorly but 
progressively wider posteriorly to eighth segment where its position 
u lued by air tube, and absent on the anal segment. Mental plate 
small and inconspicuous with only nine teeth of varying sizes. 


460 University of Califomia Puhlieations in Entomology C’^o***^ 

Outer anteror cljpeal hairs dichotomously branched, dorsal head hairs 
arranged in transverse line of single, numerously branched hairs. 
Antennae slightly swollen at base, a multiple hair tuft befow the 
middle, whole sh^t spined with delicate spines except basally within; 
apical armature of two very stout, long setae heavly chitinized, two 
short bract-like ones, and one long, slender, branched hair. 

The generic characters and the black spotting of the wings separate 
the adults from all other Californian mosquitoes. It is extremely 
close to the eastern Anopheles quadrimaculatus Say, however, which is 
separated with certaintj’' by larval and terminalian characters only. 
The distinctive coppery spot on the wing fringe at the tip is very plain 
in specimens taken along the moist coastal strip, but in the central 
valleys and the foothills of the Sierra the spot is almost always impos¬ 
sible to distinguish although the larval and terminalian characters of 
macuHpennis persist. The larvae lack the palmate hairs on the 
second abdominal segment that are present in quadrimaculatus, and 
the claspette lobes of the male terminalia are subeonical and have all 
the setae pointed, whereas those of quadrimaculatus are distinctly 
rounded and one pair of the setae is rod-like, fused and with blunt 
tips. 

Anopheles macuUpennis Meig. is the four-spotted anopheline of 
Europe and Canada, extending into the United States along the 
Pacific slope, at points along the northern boundary, and in New 
England. 

This species is the most dangerous malaria carrier in California. 
It chooses shallow, sunlit pools of clear water for its breeding places, 
preferring those containing mats of green algae. Hoofprints, way- 
side pools, neglected irrigation or drainage ditches, and seepage areas 
furnish the most favorable locations. The species passes the winter 
as adult females. There is no true hibernation, as the females bite 
throughout the period, but no oviposition takes place until after the 
spring migratory flight. During February all the overwintering 
females issue from their hiding places, generally in or about dwellings, 
and become dispersed over and beyond their natural breeding limits. 
At this time they bite fiercely by day or night, following which they 
oviposit and disappear very rapidly. The species is represented, appar¬ 
ently, by the egg and larval stages alone from March 15 until April 
20 to 25. The annual appearance of males at about this latter date 
marks the emergence of the first spring brood. The eggs of this brood 
produce the nucleus which is responsible for the vast numbers which 
reach their peak during the last week in September. After this date 
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the numbers dwindle rapidly and by November 15 to 20 all the males 
have disappeared and only the overwintering females destined to 
carry the species through the winter remain. 

In midsummer the larvae require from seventeen to twenty-threee 
days to develop from egg to adult, a much longer time than is usually 
stated. The writer, however, has reared several lots of larvae from 
egg to adult in natural surroundings without obtaining emergences at 
any earlier dates. It is of interest to note that, under as nearly natural 
conditions as it was possible to produce, the average survival from 
batches of from 180 to 230 eggs (the normal deposition is about 200 
per oviposition) was from eight to ten imagines, generally equally 
divided between the two sexes. 

The females of this species are addicted to man-made shelters, 
particularly dwelling houses. The smallest break in a screen is located 
with accuracy, through chimney flues to fireplaces arc frequent modes 
of entrance and even drain pipes that open to the exterior are not 
disdained. 

The species is Ilolarctic, extending throughout Europe, the Medi¬ 
terranean basin, northern Asia, Alaska, Canada, and occurring in the 
United States in Washington, Oregon, California, at various points 
along the northern tier of states, and extending down the Atlantic 
coast as far as Massachusetts (Lcverett, Mass., Oct. 8, 1923, S. B. 
Freeborn), In California, the species occurs practically everywhere 
except in the desert areas and along the Sierra crest. Warm valleys 
of the Sierra which have an easterly exposure to the Nevada plateau 
have been invaded also, as foci occtir at as high an elevation as Sierra- 
ville, Plumas County (5438 feet). With the exception of these warm 
valleys it is unusual to take the species above the lower line of the 
digger pines {Finns Sahiniana Dougl.). It is the predominating 
mosquito of the central valleys, occurs sparsely along the coast, and 
is extremely abundant in limited foci south of the Tehachapi. 

Anopheles (Anopheles) punctipennis (Say) 

Culex punctipennis Say, Jour. Acad. Nat. Sci. Phila., vol. 3, p. 9, 1823. 

Anopheles punctipennis Say, Keatinga Nar. Exped. St, Peter's Bivor, vol, 2, 
p. 357, 1824. 

Anopheles perplexens Ludlow, Oanad. Entom,, vol. 39, p. 267, 1907. 

Female. Head. Integument dark brown; vestiture of erect, tri¬ 
angular, and some forked scales, yellowish white on vertex, black on 
nape and sides; ocular bristles black, those between eyes pale. Tori 
dark brown at base, paler around apical depression; antennae black. 
Palpi as long w proboscis, dark brown. Proboscis black, labella pale. 
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Thorax. Mesonotiun narrow, dark brown with a central stripe of 
whitish “bloom”; vestiture of very narrow, straw-colored s^es, 
sparse except at anterior mai^n. Scutellum without lobes, gray^ 
brown with a white “bloom,” a row of black bristles along margin. 
Pleurae mottled, general color a pale brown vdth darker areas and 
areas covered with white bloom. Coxae paler, rest of leg segments 
uniformly dark brown except for narrowly yellow tips of femora and 
tibiae. Claws simple, O.O-O.O-O.O. Wings with black and yellow scales, 
the latter forming two spots on costal margin, one of which is long and 
situated beyond the middle, the second smaller and near apex, both 
spots involving costa and the two underlying veins, smaller, less dis¬ 
tinctive spots, giving mottled appearance to wings, appear on each 
fork of second and fourth veins, the latter with two spots on its stem 
and the sixth vein white sealed except at each end. Length of wing 
4.5 mm. Halteres whitish, the knobs dark. 



Abdomen. Dark brown, apices of segments dorsally darker than 
bases, many fine, pale brown hairs. Length of body 5.0 mm. 

Male. Coloration similar to female except general markings paler 
and vestiture sparser. Single claw of fore-tarsi biserrate, the others 
simple, -.2-0.0-0.0. Length of body 5 mm.; wing 4.5 mm. 

Termindlia (fig. 40). Basistyles less than twice as long as width 
at base, a spine projecting inwardly beyond the middle; dististyles 
slightly constricted at the middle; parabasal lobes with two stout, 
subequal spines; claspettes present as conical lobes each bearing at 
its apex two stout spines and one slender, very much e^orter one, adl 
pointed. PhaUosome a slender cylinder with an apical opening fringed 
with six “leaflets.” 

Larva. Identical with that of maculipennis except that lateral 
plate of eighth abdomiixal segment has seventeen to twenty-two 
serrations, six or seven being long, corresponding plates in maculi- 
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pennis having more than twenty-t\yo serrations, eight or nine being 
long. Howard, Dyar, and Enab in the Monograph text and keys) 
state that punctipennis has six pairs of palmate hairs beginning on 
the second abdominal segment. To this Root (1922) subscribed, but 
Matheson and Shannon (1923) have pointed out that punctipennis 
has but five pairs of these hairs (as figured in the drawing of the lar\"a 
in the Monograph of Howard, Dyar, and Knab), which the writer is 
able to confirm. 

The presence of yellow spots on the wings and unbanded palpi 
separate this species from all other Californian anophelines. 

The breeding pools of this species are to be found in tangled, 
wooded sections. They prefer cool, clear, shaded pools that have a 
limited exposure to sunlight. 

The winter is evidently passed in the adult female stage. There is 
little positive evidence on this point as the hibernating quarters are 
probably in hollow tree trunks and other secluded places away from 
man’s habitations. Limited numbers of the hiberating females have 
been taken, however, and this, with the absence of winter males and 
fruitless searches for overwintering larvae, is the basis for believing 
that the species normally passes the winter as adult females. Hiber¬ 
nation, as indicated by the latest seasonal collection of males, 
evidently begins in the central valleys during the latter part of 
November, although it prabably starts much earlier in the foothill 
sections. The appearance of the first spring brood occurs during 
the latter part of April in the central valleys. 

The females seldom enter dwellings and are only rarely taken in 
stables or outhouses but are frequent biters in the open or on 
xinscreened porches. 

The species is found in all sections of the United States except the 
arid west, extending south to Mexico and reachng northward into 
Canada on both coasts. In California, it is rarely taken south of the 
Tehachapi but is the predominating anopheline of the foothill sections, 
occurring in greatest numbers along the Mother Lode line. It is also 
the predominating anopheline in limited foci along the Sacramento 
River where wooded sections offer breeding places. 
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Anopheles (Proterorhynous) psendopunctipennis Theob. 

Anopheles pseudopunctipennis Theobald, Mou. Culic., vol. 2, p. 305, 1901. 
Anopheles franoiscanus McCracken, Entom. News,, vol. 15, p. 12, 1904. 
Anopheles permianus Tamayo and Garcia, Los Ag. de Huac., Mem. Munc. 
Lima, App., p. 35, 1907. 

Proterorhynchus argentinus Brethes, Bol. Inst. Entom. y Pat. Veg., vol. 1, 
p. 15, 1912. 

Anopheles tucumanus Lahille, An. Mus. Nac. Hist. Nat. Buenos Aires, vol. 
23, p. 253, 1912. 

Female. Head. Integument dark brown; occiput with a dense 
vestiture of upright, triangular scales, those on vertex white, at sides 
blackish; ocular bristles black, those between eyes white. Tori dark 



Fig. 41, Anopheles pseudopunctipennis Theob. Details of genitalia showing 
unarmed phallosome in tlio center, the bilobed claspette lobes on either side, and 
the double parabasal spines. 


brown basally, edges of apical depression paler; antennae black. Palpi 
as long as proboscis, black scaled with white rings at the middle of 
long segment, base and apex of fourth and the last segment entirely 
white. Proboscis black. 

Thorax. Mesonotum narrow, sides dark brown, a median broad 
stripe of pale brown with a whitish bloom; vestiture of small, straw- 
colored scales and smaller white ones, the latter predominating in the 
middle anteriorly. Scutellum without lobes, pale brown with a row 
of brown setae along margin. Pleurae dark brown. Coxae pale 
brown; femora, tibiae and tarsi uniformly brownish black except that 
tips of femora and tibiae narrowly yellow scaled. Claws simple, 
0.0‘0.0-0.0. Wing scales black and pale yellow, the yellow appearing 
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in long spot beyond the middle of costa, which involves costa, tip of 
Sc, and but not again near apex and involving costa, tip 
of Rg+a and R 4 +at and with yellow spots on wing fringe at apex; Sc 
with one spot and R with two before the middle, none of which involv¬ 
ing costa; media largely black scaled; cubitus pale scaled to fork 
except one black spot; OUi black scaled except for pale spot at its 
middle point; Cuj pale at base and with dark scales distally; anal vein 
pale sealed basally but with hair-like dark scales distally; wing fringe 
with alternating stripes of black and pale scales. Wing length 4.5 mm. 
Ilalteres pale, knobs dark. 

Abdomen. Brownish black with many pale brown hairs. Length 
of body 5.0 mm. 

Male. Coloration similar to female except abdominal segments 
paler at bases with medium dark spots in pale basal portion. Wings 
with markings indistinct. Palpi with last two segments swollen and 
pale scaled, base of last segment and apex of penultimate narrowly 
black, long segment dark scaled with a pale ring at the middle. Single 
claw of fore-tarsi biserrate, others simple, -.2-0.0-0.0. 

Terminolia (fig. 41). Basistyles a little less than twice as long as 
width at base; dististyles slightly constricted in the middle; a long 
differentiated spine beyond the middle of basistyle inwardly; para¬ 
basal lobes with two very stout, subequal spines; claspette lobes 
bilobed, ventral lobe dome-like with two stout setae and a slender one 
between, dorsal lobe conical with three strong setae, the tips being 
expanded and flattened, a smaller straight spine at base of this lobe. 
Phallosorae simple, cylindrical, an apical opening without ‘^leaflets.’* 
Root (1924) has noted the presence of four, delicate, serrate “leaflets^’ 
on specimens from Tampico, Mexico. 

Larva. As in maculipennis except antennae densely spined, leaves 
of palmate hairs drawn out in a long, apical point, and outer anterior 
clypeal hairs unbranched. 

This species has the appearance in the adult stage of an indistinct 
specimen of punctipcnnis, from which it is easily separated, however, 
by the banding of its palpi. The wing markings are distinctive also, 
in that the fringe is variegated and the extensive white scaling at the 
base of the first vein leaves the narrow black line of the costa above 
this section distinct. 

Under laboratory conditioas, this species has been shown to be a 
carrier of malaria. It breeds in wayside, sunlit pools in company with 
Anopheles maculipennis Meig, and continues to breed for some time 
after the pools have become too foul for the latter. It seldom enters 
human habitations, resembling Anopheles punciipennis (Say) in this 
respect as well as in its seasonal life history. 

It has an exceptionally wide range through the Neotropical, 
extending from central South America northward along both coasts, 
invading the Southwest, and extending farthest north in the Sacra- 
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mento Valley in California. It has been recorded from Oregon, but 
the specimens have been lost and the record appears rather doubtful 
to the writer as its northernmost occurrence in California does not 
coincide with any barrier save that of latitude. In California, the 
species occurs southward along the coast from Sonoma County, and 
throughout the central valleys southward from Bed Bluff, Tehama 
County, reaching into the foothills of the San Joaquin and becoming 
the most abundant anopheline south of the Tehachapi. 
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